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THE WEEK IN IRON CIRCLES. 





An event of far-reaching importance to the iron and 
steel trade of this country was the assembling, this 
week, in New York, of the international convention of ironmasters 
from Great Britain and the Continent. The gathering was not less 
noteworthy for its size than for the individual distinction of its mem- 
bers. During the next few weeks the visitors will be given a peep of 
the great industries of the West and South, and it is not too much to 
say that they will depart with new and exalted ideas of our resources. 
Already it is reported that several large manufacturers of tinplate 
have joined the party for the purpose of exploiting this country with 
a view toassisting in the establishment of that industry in the United 
States, now that the McKinley tariff bill has become alaw. ‘The 
various trade centers of the Central West show unabated signs of 
prosperity, though a temporary lull in pig iron salesis noted in some 
quarters. Thisis particularly true of Cincinnati, where the strin- 
gency in money has exercised its influence on the market in spots 
since our last report. Some lots of iron have been pressed for sale 
for immediate delivery and cash, and prices realized were about 
twenty-five cents per ton under the understood minimum ofthe mar- 
ket. Aside from this furnaces have held firmly, and at the close of 
the week large transactions took place at regular prices. The larg- 
est Southern producer has sold this month more than twice the pro- 
duct of its furnaces, and report that they will have all they can do 
between now and Christmas to fill their orders. Stocks of iron are 
smaller and ores and coke are less and dearer in the South. In the 
Mahoning Valley a good deal of iron is being carried because its high 
cost will nct admit of selling on the present market. An attempt is 
being made to get a reduction on Connellsville coke, but so far with- 
out success. All rolling mills and foundries continue as busy as ever 
and see no sign ahead as yet of slacking indemand. The heavy con- 
sumption of iron, which has been the prominent feature of the Chi- 
cago market for a number of weeks back, still continues, many con- 
cerns being obliged to decline further business on account of inability 
to complete within periods specified. The amount of iron now being 
melted is heavier than at any previous time, and indications all point 
to a continuance of activity in this direction. There is a strong dis- 
position on the part of certain furnaces which have been cutting 
prices to now withdraw from the market for anything in the way of 
of early deliveries. The Pittsburgh market continues very good in- 
deed for manufactured iron, and very unsatisfactory for pig iron. 
Transactions are light and some concessions have been offered by 
outside brands seeking to effect sales in that market, but regular 
standard irons are firm at the exceedingly low prices now ruling. 
Considerable activity has developed during the past week at Detroit, 
and several deals for Lake Superior charcoal have been closed, amount- 
ing in the aggregate to several thousand tons. Prices on outside 
brands that are not well known have been made below what regular 
'rons are commanding. ‘There is quite an active demand for Jackson 
County siiveries, and furnaces are behind in their shipments. South- 
ern irons have also been called for quite ely, and a number of 


General Features. 





orders booked. Inquiries are being received for almost all classes of 
metal, and in nearly every instance prompt delivery is wanted. Ow- 
ing to the great demand for cars to move the cotton and other crops 
there is a dearth of cars for other purposes and Southern furnaces 
are complaining very considerably. Some furnaces have been com- 
pelled to bank owing to lack of fuel. Prices are somewhat steadier, 
in keeping with the views of Southern furnaces. Consumption con- 
tinues to be enormous in all branches, and in some lines manufact- 
urers are refusing new business. Buying at Buffalo is considerably 
heavier, but does not seem to result in an advance in values. Many 
consumers are taking advantage of the extremely low prices to par- 
tially cover their present contracts in the event of a rise. 

There is no market, and since there is nothing to sell, 
there is no occasion for any activity on the part of 
either producers or sales agents. The only thing that is concerning 
the trade—and that in an indirect manner—is the lack of activity in 
shipping circles, in consequence of which a good many vessels are 
running wild, so that the quantity of ore yet to come down is a puz- 
zle to the oldest heads. All the indications point to an earlier close 
of navigation than was the case last year, and a good many vessel 
owners who see no profit in going up light and then bringing ore 
down from Ashland at a dollar a ton, are likely to lay up at the end 
of October, or earlier yet, to save both in the fixed charges and in 
insurance. The opening, next year, of the Cuban mines now in the 
hands of local capitalists, may to a considerable extent affect the East- 
ern sales of Bessemers made probable this season. During the past 
few years there has sprung up quite a demand, east of the Alle- 
ghenies, for the best grades of the Lake Superior ores, and since the 
largest portion of the Spanish ores was this year taken by the Eng- 
lish steel makers, Eastern furnacemen, whose wants are not wholly 
supplied by their native ores, have made advances toward this mar- 
ket for raw material. The Spanish mines, it is well known, are fast 
becoming exhausted, and if the Cuban ores recently developed can be 
laid down at tidewater at a fair price, the furnacemen further west are 
quite likely to put in a bid for all the new mines can produce. On 
the other hand the Central West has enormously increased its con- 
sumption of steel, so that the local market has grown along with the 
increase in production. The proof of this assertion is found in the 
fact that hardly a pound of ore has found its way, this year, over the 
mountains. Another encouraging feature affecting the ore market is 
the wholesale substitution, in many quarters, of steel for purposes 
for which, only a very short time ago, iron was used. So, for in- 
stance, one-half the quantity of bars that were formerly made of iron, 
are now produced from the Bessemer material, and the trend of the 
trade is continually in the direction of using steel in preference to 
iron. There is nothing new to report in the coke situation. The 
coke syndicate continues to charge what it pleases for its product, and 
neither furnacemen nor the foundry trade is able to procure the 
slightest concessions from the coke barons. 

The market is dull and sluggish, both as to the volume 
of business and price. The makers of pig metal charge 
this state of affairs mostly to the fact that the largest consumers are 
well supplied for the present, while smaller concerns that are pressed 
to meet their ore payments are perforce compelled to make and sell 
iron at whatever they can get for it, and so depress the market. 
However that may be, the fact remains that there is an appreciable 
increase in the consumption of pig iron, while the stocks are getting 
lower every day. The natural sequel is that the time is almost in 
sight when the largest consumers, who now decline to buy muchiron 
for long future delivery, will enter the market about the same time, 
only to find the stocks practically exhausted, and conservative iron 
men say that this contingency is likely to arise any day, together with 
a material advance in the price all along the line. As a matter of 
fact, some of the leading furnace concerns, who are in a position to 
wait, refuse orders at present quotations, well satisfied that the near 
future has in store for them something of the boom that all the pro- 
ducts of pig iron are now enjoying. 
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STEEL TESTS OF INTERNATIONAL SIGNIFICANCE. 

The daily press has given more or less space to the recent tests 
of steel plates at Annapolis, under direction of the Secretary of the 
Navy and the Naval Board. More particular details now at hand, 
however, add to the significance of the results from an international 
point of view, and leave no doubt of the decided superiority of the 
French plates over the English, thus demonstrating the wisdom of 
American steel makers in adopting the former process rather than 
the latter. From various sources we compile the following account 
of the tests and results. 


The tests were decided upon by the Secretary of the Navy, sev- 
eral months ago, and were to be a trial of the French armor-piercing 
projectile, known as the Holtzer shell, as well as of the plates. The 
competition was declared open to all manufacturers, but the Amer- 
ican steel makers announced that they were not yet ready to provide 
plates for these tests. The plates provided were consequently all of 
foreign make. They were three in number. Messrs. Schneider & 
Company, of the Le Creusot Works, in France, furnished two of the 
plates, and Messrs. Charles Cammell & Company, Limited, of Shef- 
field, England, sent the third. One of the Creusot plates was made 
of solid steel, with no alloy, containing about '3 of 1 per cent. of car- 
bon, and the other was made of nickel steel, an alloy of 95 per cent. 
of steel and 5 per cent. of nickel. Each plate cost about $3,750. The 
Cammell plate was a compound plate, made of two sections, the steel 
face, which comprised one-third of its thickness, being welded on to 
a wrought iron backing. All the plates were eight feet high, six feet 
broad, and 10" inches thick, except the Cammell plate, which slightly 
exceeded that thickness. The gun used was a modern high-powered 
6-inch rifle, 1712 feet in length, constructed expressly for the trial. 
The 100-pound Holtzer projectiles used were manufactured at Unieux, 
France. They were made of forged steel, with points of chrome steel, 
and were 17 inches long. The initial velocity, using 4412 pounds of 
powder, with a chamber pressure of 15 tons to the square inch, was 
2,075 feet per second. The muzzle of the gun was 30 feet from the 
centre of each target. The plates were arranged side by side in front 
of a large mound of earth. They were supported by a solid wooden 
backing made of three thicknesses of 12-inch oak beams, braced in 
the most scientific manner. Each plate was held in position by two 
upright pieces of iron bolted to the framework. 


Four shots were fired at different points on each target. The 
Creusot all-steel plate was penetrated a greater or less depth by each 
shot, but in no case was it cracked. One of the shots was imbedded, 
two rebounded, and the fourth, which went through the plate, was 


shattered. The projectiles all penetrated the nickel-steel plate with’ 


almost the same results which attended the tests of the all-steel plate. 
Three shots went through the plate into the backing, but the plate 
was not cracked. T'woof the shots remained fast in the target, and 
two were broken up. The Cammell composition plate was shown to 
be utterly incapable of standing the fire. The first shot went through 
the plate and into 17 inches of the backing, splintering the plate 
around the point of entrance in a very irregular manner, and scatter- 
ing fragments. The second shot penetrated still farther than the 
first, and, in addition, badly cracked the plate. The third shot pene- 
trated the plate far into the backing, causing additional cracking. 
The fourth shot passed clear through the plate and backing, causing 
the steel face to peel off like wood veneering. 


No unprejudiced person can fail to observe that the results of the 
trial were decidedly against the English plate. The real significance, 
therefore, of the event is found, first, in the fact that it may result in 
the rejection of thousands of tons of Cammell plates now ready to 
put on French battle-ships, and secondly, that it will stimulate the 
completion and enlargement of the Le Creusot process in American 
works. Already the Bethlehem Iron Company has given notice that 
a vote ot its stockholders will be taken on the question of increasing 
its capital stock from $3,000,000 to $5,000,000, in order to enter more 
largely than ever into the manufacture of superior steel plate. 


Another important event, growing immediately out of these tests, 
will be a conference between Secretary Tracy and the prominent 
steel-makers of the country, to be held in Washington on October 8, 
invitations to which have just been issued. ‘The conference will take 
the form of a discussion on the needs of the naval service, and man- 
ufacturers will be asked to exchange their views and offer sugges- 
tions which may serve to enlighten the department and its officials 
somewhat as to the conditions under which steel suitable for their 
requirements is turned out. An effort will likely be made to show 





the department that it could economize, without sacrificing strength 
or durability, by changing the specifications of a good deal of the 
material it uses. The quality of steel at present demanded by the 
Goyernment is made by but two or three firms. If the Government 
could be induced to use steel made by other processes, the orders for 
its work would be distributed over many more factories. The steel 
board is credited with being opposed to any change, and especially 
as antagonistic to recognizing the Clapp-Griffths process. An 
effort, it is understood, will be made to demonstrate the equality of 
steel made by this process with that of the open-hearth article. 


Some of our contemporaries, viewing the outcome of the above 
experiments,,are disposed to be quite jubilant. One writer is of the 
opinion that the triumph of a little band of colonists over Lord Corn- 
wallis and his red coats was scarcely more humiliating than the 
destruction of the Cammell plates. Another thinks it may be doubted 
whether in some respects this test has not a more revolutionary 
result than the battle between the Monitor andthe Merrimac. It 
may be the part of wisdom to curb these glowing anticipations 
until Amercan-made plate demonstrates that it can withstand like 
tests; though the well-known enterprise of American steel-makers 
will, no doubt, prove equal to the emergency, when the time comes. 





AMERICAN STEEL IN ENGLAND. 

The announcement by a leading Pittsburgh steel firm that it 
will establish agencies for the sale of its product in Great Britain 
and Europe comes with peculiar significance on the heels of the 
passage of the amended McKinley tariff bill. If, to adopt the parrot- 
like reiterations of the tariff reformers, the tariff is a Chinese wall 
around our country, cutting off all foreign markets, this is a very sin- 
gular illustration of the fact. The Pittsburgh firm figure that it may 
cost $10 a ton to ship fine steel to London, but its quality will be 
such as to put iton a competing basis with the foreign article. A 
hard nut this for the Free Trade theorist: An American firm, 
because of the protection which the tariff has afforded, building up 
its business and improving its processes until it is able to turn out 
the finest steel in the world, and in view of this same protection, it is 
also able to reach out for foreign trade because its domestic trade is 
thus assured. To sum it all up— 

1. The tariff put the American steel industry on its feet. 

2. The tariff enabled American manufacturers to perfect their 
processes so that they now turn out the finest steel in the world. 

3. The tariff has put the United States at the very front among 
the steel-producing nations. 

4. The tariff, by assuring our manufacturers a home market, 
has given them encouragement to enter foreign markets on the 
strength of the superiority of their product alone. 

5. Because of the tariff, we pay the highest wages on the face 
of the globe. 





FUEL GAS IN BOSTON AND CHIGAGO. 

Boston and Chicago are the latest cities to take up the problem 
of fuel gas. The Boston Gas Company have recently erected a plant 
embodying the latest improvements in the production of water gas 
from the cheapest grade of fuel. They propose to utilize one set of 
distributing mains which belong to the old company, and see whether 
the people on that line of the main care to use this gas for heating or 
cooking. The company is willing to spend some thousands of dollars 
to try it, and, if the public takes kindly to the idea, it is willing to 
spend some hundreds of thousands of dollars. 

Just what prices will be charged is not stated, but in Chicago 
50-cent gas’’ is being made and sold. The operations of the Mutual 
Fuel Gas Company began last week, with forty miles of mains, and a 
daily capacity Of 2,000,000 feet, and 3,000 consumers. The price of 
50 cents per thousand will probably be scaled for large consumers. 
These two experiments will be watched with general interest. 


«é 





WE are in receipt of a circular, dated at Turin, Italy, August 31, 
and signed by M. Prosper Peyran, which may be of some interest to 


the iron trade. Mr. Peyran says that the Italian business-men are 
anxious to find means of direct trade with America, to the exclusion 
of the English middlemen, who have thus far controlled every avenue 
of communication, and who, our Italian correspondent asserts, by © 
reason of their pretensions and enormous prices, seriously interfere 
with a liberal exchange of business. A direct commercial line is now) 
projected between Genoa, Naples, New York and New Orleans, and 
since an Italian-American Exposition is planned in Genoa, in 1892) 
the Italian government intends to defray the cost of transportation, 
to and from that port, of all commercial exhibits that may be entered 
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The American press is requested to call the attention of the business 
public to these announcements, to the mutual profit of both countries. 
Mr. Peyran himself, a civil engineer, places his services at the dis- 
posal of the exhibitors, entirely without charge, and will be pleased 
to answer any inquiries bearing upon the subject. 





ANOTHER American industry has been absorbed by English 
capital. A foreign syndicate has succeeded in securing control of 
the Magee Furnace Company, of Chelsea; the Smith & Anthony 
Stove Company, of Wakefield, and other smaller concerns engaged 
in the manufacture of stoves and furnaces in that vicinity. The 
magnitude of the investment may be judged from the fact that the 
net profits of the two companys named were for the year ending 
December 31, 1887, $158,243.43: year ending December 31, 1888, 
$172,457-42; year ending December 31, 1889, $188,029.19. The pro- 
spectus gives the name of the corporation as the American Stove 
and Furnace Company, and it is to havea capital of £250,000 in 


common and preferred shares, and £125,000 in 6 per cent. mortgage 
bonds. 


REPRESENTATIVES of the Krupps, the Austrian gun-makers, 
were in Cleveland the past week, to negotiate for a ten years’ supply 
of nickel from the Sudbury mines in Canada (which are largely owned 
by Cleveland capitalists) for use in the manufacture of armor plate. 
The recent successful tests, at Annapolis, of nickel steel plate may 
have had something to do with these negotiations, but the parties 
thereto are naturally reticent regarding the outcome. 








COMPRESSED air has been used for some time in the Paige Car 
Wheel Works, of Cleveland, for the operation of cranes usually manip- 
ulated by hydraulic power. We are informed that the new power is 
in every way preferable, and is economical as well. 





lron and Steel Production in France. 

The production of pig iron in France during the first six months of this 
year was 968,347 tons, made up of 734,621 tons of forge iron and 233,726 tons of 
foundry qualities. This total shows an increase of 114,530 tons over the same 
period of 1889, and of almost exactly 100,000 tons over the second six month of 
last year. This growth of production is almost entirely covered by the develop- 
ment of the export trade in French pig iron with Germany and Belgium, and 
the expansion in the native demand during the past six months has consequent- 
ly led to a large reduction in stocks. As the French Syndicate of Pig Iron 
Makers quote their metal at present some 5s. or 63. per ton below the cost of 
German, Belgian or Scotch pig, this expansion of the export demand is likely 
to continue. The same upward movement is shown in figures of finished iron 
and steel. The total output of bars, plates and all kinds of finished ironin the 
first half of this year was 431,765 tons, an increase of 44.300 tons over the same 
period of last year and of 34,000 tons over the second half. Notwithstanding 
a satisfactory maintenance of demand, prices in this branch of the French 
metallurgical industry have been continuously falling for some time past, and 
the figure for common bars is now £2 4s. per ton below that which prevailed 
three months ago. The production of steel shows a satisfactory increase, being 
280,341 tons in the first half of this year—34,253 tons more than in the first half 
of 1889, and 13,400 tons more than in the second. This branch is very active 
in France at present, and prices are much better maintained than those of 
finished iron. Several good foreign orders have lately come to hand, and the 
export demand is rapidly attaining increased importance. The total production 
of Bessemer ingots was 338,325 tons, of which a much larger proportion than 
formerly has been obtained from native phosphoric ores by the employment 
of the Thomas-Gilchrist process. 





The Buckling of Iron and Steel Plates 


At the recent meeting of the British Association, at Leeds, Mr. Bryan read 
a paper on the buckling of plates, in which he described the working out of 
the analogues for a plane plate of the well-known conditions of stability of a 
straight elastic wire under axial force. The first case considered was that of a 
rectangular plate, supported but not clamped round its boundary, and acted 
on by different uniform edge thrusts in its plane applied perpendicularly to 
the sides and ends. The conditions of stability are found, and the most inter- 
esting point which they lead to is the determination of the number of corruga- 
tions produced when buckling takes place. If the thrust per unit length on 
the sides be less than half that on the ends, the plate will buckle into a series 
of undulations, whose number will depend on the ratio of the length to the 
breadth of the plates. In the case of an infinitely long strip, the corrugations 
will divide the strip into rectangles which will diminish in length as the 
lateral thrust is diminished, will become squares when there is no end thrust 
only, and will become closer and narrower when the lateral force changes sign 
and becomesatension. This effect may be easily illustrated by wetting the 
middle of a sheet of thin paper, which is then stretched over two rulers. If, 
then, the rulers be pulled apart with increasing force, the wrinkles will become 
more numerous and finer. The undulatory character of the buckling is 
also analogous to the collapse into rings of a boiler flue. The paper also con- 
tained an account of an investigation of the stability of acircular plate clamped 
round the edges, and acted on by uniform normal edges thrust in its plane. 
Chis kind of buckling, he explained, was well illustrated in the circular lid of 
& Canister, whose rim isin a state of tension. 





SAMUEL T. WELLMAN. 


The genial, kindly face of Mr. Samuel T. Wellman, which adorns the sup- 
plement accompanying this issue of Zhe /Jron Trade Review, will be recog- 
nized by a wide circle of friends. Mr. Wellman needs no introduction to the 
iron and steel trade of this country and Great Britain, but a recent important 
change in his business relations makes appropriate this notice, and affords an 
opportunity of presenting his portrait to our readers. : 

Mr. Wellman comes of excellent lineage. To his father, Samuel K. Well- + 
man, who was for many years manager of the Nashua (N. H) Iron Company, 
he probably ‘owes his strong bent toward the iron business. As a boy, he was 
always around the works, doubtless often getting in the way, but quietly 
absorbing a great deal of practical information the meanwhile. Bornin 1847, 
at Wareham, Mass., he removed with his father’s family to Nashua when seven 
yearsofage. Hisschooling was obtained at Norwich University, Norwich, Vt., 
and his first practical education was had in the drafting room of the iron works 
at Nashua. Thus began acareer that has been identified with some of the most 
important improvements in steel manufacture this country has ever wit- 
nessed, the recital of his business connections telling more eloquently than 
mere eulogy of his various achievements in metallurgy, which have placed him = 
in the very front rank of steel experts in this country. 

At the Nashua works Mr. Weilman built the first successful Siemens gas- 
heating furnace ever put in operation in the United States, working from 
drawings sent over from London by the inventor himself. The work suited 
the owners of the patents so well that they engaged him to represent them, 
which he did for two or three years, building and starting furnaces in differ- 
ent parts of the country. The experience thus obtained was invaluable, as it 
gave him an inside view of many steel works that he could not have had in 
any other way. After terminating the engagement with his English employ- 
ers, he built crucible steel melting furnaces for the Chrome Steel Works, in 
Brooklyn, N. Y., and then, at the Bay State Iron Works, in South Boston, Mass., 
he built the first successful open hearth steel melting furnace in this country, 
afterwards constructing a similar plant at the old works in Nashua. 

In 1873 Mr. Wellman came to Cleveland to construct the now famous Otis 
Steel Works. The best comment on these works, and Mr. Wellman’s connec- 
tion with them, as general superintendent, is the fact that, with an original 
capital of $300,000, in fifteen years they earned nearly $6,000,000 and were sold 
by the original owners for nearly $4,000,000 more. Concerning Mr. Wellman’s 
work in bring up the manufacture of steel up to the highest point of perfec- 
tion, it need only be saidthat the product of these works has long been known 
not only throughout this country but abroad, as the we p/us ultra of American 
steel. 

Mr. Wellman left the Otis works about two years ago, and soon afterward 
accepted the position of consulting engineer ofthe great [llinois Steel Company, 
of Chicago. A few months ago he interested himself in the reorganization of 
the Chester Rolling Mill Co., at Thurlow, Pa., near Philadelphia. The capital 
stock of the corporation has been increased from $600,000 to $1,000,000; new 
and improved machinery has been added, and on October ist the name was 
changed tothe “ Wellman Iron and Steel Company,” with Mr. Wellman as 
President ; Mr. Wm. G. Neilson as Vice-President; Mr. John P. Crozer as Treas- 
urer,and Mr. Richard Peters, Jr., as Secretary. This important change will 
cause the removal of Mr. Wellman from Cleveland, greatly to the regret of our 
citizens generally ; but though he will thus become a citizen of Thurlow, he 
still retains an active interest in several important local industries. He 
occupies an official position in the following well-knowu .manufactories: 
The American Wire Company, of Cleveland; the Solid Steel Company, of Alli- 
ance, O.; the Spiral Weld Tube Company, of New York, and the Gobeille Pat- 
tern Company, of Cleveland. He is also a director in several of the local 
banks. . 

About twenty-five patents are the product of Mr. Wellman’s ingenuity and 
ceaseless mental activity. The “ Wellman Hydraulic Crane” is the best known 
of his inventions. The “Wellman Gas Producer” is also extensively used, 
but was not patented. His plate mill inventions have revolutionized the roll- 
ing of steel plates in this country, but the patents have brought him little in 
money. His charging machines bid fair to be extensively used. 

Personally, Mr. Wellman is the most modest of men, devoid of display, 
reserved in manner, but most companionable among his friends. His home- 
life is exceedingly happy, and he is wise enough, in the midst of his many and 
distracting duties, to cultivate and enjoy it. 





The Manufacturing Census. 


The returns from the various departments of the census areslowly coming 
in and approximate results are being made public. One of the most important 
divisions, the enumerations in which will be watched with especial attention, 
will be that comprising the manufacturing enterprises of the country. The 
work is under the same chief of division now as in 1880, Frank R. Williams. 
The following table will be found of especial interest in this connection and 
for future comparison with the figures of 1890. It includes all cities which 
had over 1,000“ establishments of productive industry.” It was compiled from 
a table in the census report of 1880, headed “ Manufactures of 100 principal 
cities by totals :” 


Number of 
Establishments, 


Number of 


Establishments. 


Capital. 
$ 25,679,885 
181,206,356 
Fy 7 
$2,645,010 
27,177 006 
50,822 885 
35,368,139 


Capital. 

$ 38,585,773 
47,348,384 | 
61,646,749 
26,847,937 | 
68,836 885 
50,533,100 


Newark, N. J 
New York 
Philadelphia... 
Pittsburgh............ 
Providence.... 
| St. Louis 

San Francisco. 


Baltimore 
Boston ........ 
Brooklyn... . 
Buffalo. 
Chicago 
Cincinnati naand 
Cleveland. ......co...+-++ 19 439,989 
Ame «ve ach innnananes 21,767,013 | 


It will be seen that from the standpoint of capital Philadelphia stood first; 
but in the number of establishments New York had the lead. There was at 
the time a lively rivalry between those two cities for the first place.—{Iron Age, 
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The American press is requested to call the attention of the business 
public to these announcements, to the mutual profit of both countries. 
Mr. Peyran himself, a civil engineer, places his services at the dis- 
posal of the exhibitors, entirely without charge, and will be pleased 
to answer any inquiries bearing upon the subject. 





ANOTHER American industry has been absorbed by English 
capital. A foreign syndicate has succeeded in securing control of 
the Magee Furnace Company, of Chelsea; the Smith & Anthony 
Stove Company, of Wakefield, and other smaller concerns engaged 
in the manufacture of stoves and furnaces in that vicinity. The 
magnitude of the investment may be judged from the fact that the 
net profits of the two companys named were for the year ending 
December 31, 1887, $158,243.43: year ending December 31, 1888, 
$172,457.42; year ending December 31, 1889, $188,029.19. The pro- 
spectus gives the name of the corporation as the American Stove 
and Furnace Company, and it is to havea capital of £250,000 in 


common and preferred shares, and £125,000 in 6 per cent. mortgage 
bonds. 


REPRESENTATIVES of the Krupps, the Austrian gun-makers, 
were in Cleveland the past week, to negotiate for a ten years’ supply 
of nickel from the Sudbury mines in Canada (which are largely owned 
by Cleveland capitalists) for use in the manufacture of armor plate. 
The recent successful tests, at Annapolis, of nickel steel plate may 
have had something to do with these negotiations, but the parties 
thereto are naturally reticent regarding the outcome. 








COMPRESSED air has been used for some time in the Paige Car 
Wheel Works, of Cleveland, for the operation of cranes usually manip- 
ulated by hydraulic power. We are informed that the new power is 
in every way preferable, and is economical as well. 





lron and Steel Production in France. 

The production of pig iron in France during the first six months of this 
year was 968,347 tons, made up of 734,621 tons of forge iron and 233,726 tons of 
foundry qualities. This total shows an increase of 114,530 tons over the same 
period of 1889, and of almost exactly 100,000 tons over the second six month of 
last year. This growth of production is almost entirely covered by the develop- 
ment of the export trade in French pig iron with Germany and Belgium, and 
the expansion in the native demand during the past six months has consequent- 
ly led to a large reduction in stocks. As the French Syndicate of Pig Iron 
Makers quote their metal at present some 5s. or 6s. per ton below the cost of 
German, Belgian or Scotch pig, this expansion of the export demand is likely 
to continue. The same upward movement is shown in figures of finished iron 
and steel. The total output of bars, plates and all kinds of finished iron inthe 
first half of this year was 431,765 tons, an increase of 44.300 tons over the same 
period of last year and of 34,000 tons over the second half. Notwithstanding 
a satisfactory maintenance of demand, prices in this branch of the French 
metallurgical industry have been continuously falling for some time past, and 
the figure for common bars is now £2 4s. per ton below that which prevailed 
three months ago. The production of steel shows a satisfactory increase, being 
280,341 tons in the first half of this year—34,253 tons more than in the first half 
of 1889, and 13,400 tons more than in the second. This branch is very active 
in France at present, and prices are much better maintained than those of 
finished iron. Several good foreign orders have lately come to hand, and the 
export demand is rapidly attaining increased importance. The total production 
of Bessemer ingots was 338,325 tons, of which a much larger proportion than 
formerly has been obtained from native phosphoric ores by the employment 
of the Thomas-Gilchrist process. 





The Buckling of Iron and Steel Plates 


At the recent meeting of the British Association, at Leeds, Mr. Bryan read 
a paper on the buckling of plates, in which he described the working out of 
the analogues for a plane plate of the well-known conditions of stability of a 
straight elastic wire under axial force. The first case considered was that of a 
rectangular plate, supported but not clamped round its boundary, and acted 
on by different uniform edge thrusts in its plane applied perpendicularly to 
the sides and ends. The conditions of stability are found, and the most inter- 
esting point which they lead to is the determination of the number of corruga- 
tions produced when buckling takes place. If the thrust per unit lengthon 
the sides be less than half that on the ends, the plate will buckle into a series 
of undulations, whose number will depend on the ratio of the length to the 
breadth of the plates. In the case of an infinitely long strip, the corrugations 
will divide the strip into rectangles which will diminish in length as the 
lateral thrust is diminished, will become squares when there is no end thrust 
only, and will become closer and narrower when the lateral force changes sign 
and becomesatension. This effect may be easily illustrated by wetting the 
middle of a sheet of thin paper, which is then stretched over two rulers. If, 
then, the rulers be pulled apart with increasing force, the wrinkles will become 
more numerous and finer. The undulatory character of the buckling is 
also analogous to the collapse into rings of a boiler flue. The paper also con- 
tained an account of an investigation of the stability of acircular plate clamped 
round the edges, and acted on by uniform normal edges thrust in its plane. 


This kind of buckling, he explained, was well illustrated in the circular lid of 
& Canister, whose rim isin a state of tension. 





SAMUEL T. WELLMAN. 


The genial, kindly face of Mr. Samuel T. Wellman, which adorns the sup- 
plement accompanying this issue of Zhe Jron Trade Review, will be recog- 
nized by a wide circle of friends. Mr. Wellman needs no introduction to the 
iron and steel trade of this country and Great Britain, but a recent important 
change in his business relations makes appropriate this notice, and affords an 
opportunity of presenting his portrait to our readers. 

Mr. Wellman comes of excellent lineage. To his father, Samuel K. Well- + 
man, who was for many years manager of the Nashua (N. H) Iron Company, 
he probably ‘owes his strong bent toward the iron business. As a boy, he was 
always around the works, doubtless often getting in the way, but quietly 
absorbing a great deal of practical information the meanwhile. Bornin 1847, 
at Wareham, Mass., he removed with his father’s family to Nashua when seven 
yearsof age. His schooling was obtained at Norwich University, Norwich, Vt., 
and his first practical education was had in the drafting room of the iron works 
at Nashua. Thus began acareer that has beenidentified with some of the most 
important improvements in steel manufacture this country has ever wit- 
nessed, the recital of his business connections telling more eloquently than 
mere eulogy of his various achievements in metallurgy, which have placed him = 
in the very front rank of steel experts in this country. 

At the Nashua works Mr. Weilman built the first successful Siemens gas- 
heating furnace ever put in operation in the United States, working from 
drawings sent over from London by the inventor himself. The work suited 
the owners of the patents so well that they engaged him to represent them, 
which he did for two or three years, building and starting furnaces in differ- 
ent parts of the country. The experience thus obtained was invaluable, as it 
gave him an inside view of many steel works that he could not have had in 
any other way. After terminating the engagement with his English employ- 
ers, he built crucible steel melting furnaces for the Chrome Steel Works, in 
Brooklyn, N. Y., and then, at the Bay State Iron Works, in South Boston, Mass., 
he built the first successful open hearth steel melting furnace in this country, 
afterwards constructing a similar plant at the old works in Nashua. 

In 1873 Mr. Wellman came to Cleveland to construct the now famous Otis 
Steel Works. The best comment on these works, and Mr. Wellman’s connec- 
tion with them, as general superintendent, is the fact that, with an original 
capital of $300,000, in fifteen years they earned nearly $6,000,000 and were sold 
by the original owners for nearly $4,000,000 more. Concerning Mr. Wellman’s 
work in bring up the manufacture of steel up to the highest point of perfec- 
tion, it need only be saidthat the product of these works has long been known 
not only throughout this country but abroad, as the we p/us ultra of American 
steel. 

Mr. Wellman left the Otis works about two years ago, and soon afterward 
accepted the position of consulting engineer of the great [llinois Steel Company, 
of Chicago. A few months ago he interested himself in the reorganization of 
the Chester Rolling Mill Co., at Thurlow, Pa., near Philadelphia. The capital 
stock of the corporation has been increased from $600,000 to $1,000,000; new 
and improved machinery has been added, and on October ist the name was 
changed tothe “ Wellman Iron and Steel Company,” with Mr. Wellman as 
President ; Mr. Wm. G. Neilson as Vice President; Mr. John P. Crozer as Treas- 
urer,and Mr. Richard Peters, Jr., as Secretary. This important change will 
cause the removal of Mr. Wellman from Cleveland, greatly to the regret of our 
citizens generally ; but though he will thus become a citizen of Thurlow, he 
still retains an active interest in several important local industries. He 
occupies an official position in the following well-knowu .manufactories: 
The American Wire Company, of Cleveland; the Solid Steel Company, of Alli- 
ance, O.; the Spiral Weld Tube Company, of New York, and the Gobeille Pat- 
tern Company, of Cleveland. He is also a director in several of the local 
banks. / 

About twenty-five patents are the product of Mr. Wellman’s ingenuity and 
ceaseless mental activity. The “ Wellman Hydraulic Crane” is the best known 
of his inventions. The “Wellman Gas Producer” is also extensively used, 
but was not patented. His plate mill inventions have revolutionized the roll- 
ing of steel plates in this country, but the patents have brought him little in 
money. His charging machines bid fair to be extensively used. 

Personally, Mr. Wellman is the most modest of men, devoid of display, 
reserved in manner, but most companionable among his friends. His home- 
life is exceedingly happy, and he is wise enough, in the midst of his many and 
distracting duties, to cultivate and enjoy it. 





The Manufacturing Census. 


The returns from the various departments of the census are slowly coming 
in and approximate results are being made public. One of the most important 
divisions, the enumerations in which will be watched with especial attention, 
will be that comprising the manufacturing enterprises of the country. The 
work is under the same chief of division now as in 1880, Frank R. Williams. 
The following table will be found of especial interest in this connection and 
for future comparison with the figures of 1890. It includes all cities which 
had over 1,000“ establishments of productive industry.” It was compiled from 
a table in the census report of 1880, headed “ Manufactures of 100 principal 
cities by totals :” 


Number of 
Establishments. 


Number of 


Establishments. Capital. 


$ 25,679,885 
181,206,356 
ory 7 
52,645,010 
27,177 006 
50,822 885 
35,368,139 


Capital. 

$ 38,585,773 
47,348,384 | 
61,645,749 
26,847,937 | 
68,836 885 | 
50,533,100 | 


Newark, N. J 
New York 
Philadelphia... 
Pittsburgh............ 
Providence.... 

St. Louis 

San Francisco. 


Baltimore 
Boston ......... 
Brooklyn... . 
Buffalo... 
Chicago 
Cincinnati 
Cleveland 19 439,989 
a aa er 21,767,013 | 


It will be seen that from the standpoint of capital Philadelphia stood first; 
but in the number of establishments New York had the lead. There was at 
the time a lively rivalry between those two cities for the first place.—{Iron Age, 
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IRON ANDSTEEL MEN IN COUNCIL. 





The first of the series of international meetings of iron and steel men of 
of the United States, Great Britain and the Continent began in New York on 
Monday of this week. The opening session of the American Institute of Min- 
ing Engineers was held in Chickering Hall, with a very large attendance of 
distinguished engineers, among them Sir Lowthian Bell, Sir James Kitson, 
Hon. Abram S. Hewitt, Andrew Carnegie, and many others. The reading of 
papers was then entered upon as follows: 

EXPLOSIONS FROM UNKNOWN CAUSES. 
BY JAMES C. BAYLIS. 

The first of these curious occurrences was the bursting of a 16-inch 
pipe carrying air under a compression of about one pound. The pipe 
was made of galvanized iron with soldered seams. Into it a rotary fan- 
blower delivered air, and from it smaller pipes were carried to the fur- 
naces. The blower was run continuously. Neither the main pipe nor its 
branches had any connection with the gas conduits. Both air and gas pipes 
delivered into the furnaces; but although the gas was under much higher 
compression than the air, there appeared to be no good reason why, having 
“free escape in case of leakage, it should ever make its way back into the air- 
pipe. One warm afternoon in June the main air-pipe exploded with great 
violence. Every window in the mill was blown out, a considerable section of 
the roof was raised an inch or two, and in severel places it was blown through. 
The pipe was torn into a thousand pieces, and a wagon-load of fragments not 
larger than my hand were scattered all over the mill. Several of these frag- 
ments were driven edgewise into the roof timbers. The disk closing the end 
of the pipe was projected against a brick wall with such violence that it 
remained fastened in place, and there is yet a mural tablet commemorating 
the event. 

The second of the curious accidents I shall mention was the explosion of 
a No. 6 Sturtevant blower. I was a witness of this amusing, though somewhat 
alarming occurrence, and can speak of it from personal knowledge. The 
blower was inside the mill, and was driven by two belts from pulleys on the 
main line of shafting. It was used to furnish blast for the gas generators, 
Some trouble with the main driving belt necessitated a stoppage of the mill 
engine, and the blower stopped. In a few minutes the engine started again, 
and with it the blower. It had been long in use, but as this was its 
first day of service in that position I was naturally curious to see how it 
worked. So I stood watching it. Suddenly it disappeared. One side passed 
close to me and lodged against a post. Fragments weighing twenty to fifty 
pounds were distributed in all directions. The explosion was accompanied 
by a violent report and succeeded by a dense cloud of yellow-brown, offensive- 
smelling smoke, which rose to the roof, rolled right and left, and finally 
escaped at the monitor. 

The third of the series of unexplained accidents consisted of two explo- 
sions following one another so closely, and under conditions so nearly ident- 
ical, that they may be considered as one episode. [Here followed a clear 
description of an accident occurring in the process of purifying gas. The 
speaker had personally investigated each .and had followed up all possible 
views, but was utterly unable to account for any of the explosions.] 





MAGNETIC CONCENTRATION. 
BY JOHN Cc, MICHIGAMME, MICH. 

Having had for many years the management of magnetite mines, and hav- 
ing noted the various admixtures, such as jasper, “green rock,” actinolite, 
etc., that occur so frequently in the deposits, and make the fine ore so diffi- 
cult as well as expensive to sort by hand,I studied the different ways of 
mechanical sorting, but found none satisfactory—the universal objections 
being the expense, the small quantity that could be handled per hour, and the 
low grade of ore produced after all. Feeling that some means would be dis- 
covered ultimately for concentrating the small ore, I began at the Michigamme 
mine, at Michigamme, Lake Superior, Michigan, to separate it from the larger 
and richer lumps, by placing in all the shaft, houses screens of round iron 
bars set 1-4 inch apart, on which the skips were dumped as they were hoisted. 
the coarse ore going into one stock pile or into cars, and the small ore, from 
two or three inches in diameter, down to powder, going into a special stock- 
pile, to be treated as soon as some proper means was found to separate the 
ore from the rock and other impurities. 

The experience at this mill shows that the fine powdered ore and the ore 
going through a ‘4 inch screen should never be allowed to fall directly on the 
separator, but should be carried near the separator by a belt on an inclined 
plane and attracted to the drum of the separator by the electro-magnetic 
force. 

Up to present writing we have shipped in this season from this mill 8,000 
tons of concentrates, and are now daily concentrating 180 to 200 tons at a cost 
including crushing, hoisting material into mill-pockets, separating ore and 
loading it into cars, of 18 cents per ton. On some days the concentrates at 
this mill cost us only 10 cents a ton, delivered in the railroad cars, including 
all the above-mentioned items of cost. 

I consider the concentration of magnetic ores by electricity to be still in 
its infancy as to cost, capacity and quality. Our experience has been exclu- 
sively with separators having one or more drums, and I claim no knowledge 
of practice with other forms of apparatus. The many mills now in operation 
in the East will undoubtedly during the present year work out new methods 
for concentrating iron ores, whereby the cost will be reduced and the output 
still further increased. 


FOWLE, OF 





ORE-DRESSING BY ELECTRICITY. 
BY F. H. M’'DOWELL, OF NEW YORK. 
The electro-magnetic separator of G. Conkling, Glens Falls, N. Y., de- 


in February, 1889, has been in successful operation at the Tilly Foster mi 
for aconsiderable period, under the disadvantages which seem to be the i 
evitable attendants of pioneer enterprises in new technical fields. The resu 
of a run of several months are given in this paper. During the six mont 
ending July 31, 1890 (the work of January being omitted from the calculatio: 
there were treated 18,058 tons of lean ore, an average of 3,009 tons per mont 
The concentrates produced amounted to 6236 tons, an average of 1,039 to 
per mouth. There were required, therefore, 2.89 tons of crude ore to produ 
one ton of concentrates. The average cost of treatment, including prepari: 
the ore and getting it to mill, and disposing of the tailings (which iter 
make up one-half of the charge for labor), was $2.25 per ton of concentrat 
The actual expenses in the mill have averaged $1.63 per ton of concentrat 
These figures will be materially reduced when the supply of waste ore frc 
the dump has been exhausted, and a higher grade of lean ore is sent direct 
from the mine to the mill. 

The figures of August show 1,391 tons concentrates, from 3,508 tons 
crude ore, or 1:2.52. The cost per ton of concentrates was $1.89, as compar 
with $2.39 in July. The reduction of cost is due to the increased output of t 
mill in concentrates, a larger amount of crude ore having been treated, a 
also a larger yield obtained per ton of crude ore. 





MAGNETIZING IRON ORE. 
BY CLEMENS JONES, OF HOKENDAUQUA, PA. 

Modern ingenuity has utilized the principle of the magnet, origina 
derived from the ore itself, to separate the ore-particles from the rock whi 
has previously been crushed. This process recovers the ore in a state of a cc 
centrate very rich in iron, andin some cases desirable for Bessemer purpos 
The importance of the brown hematites is indicated by the amount of su 
ores consumed in the manufacture of iron in this country and abroad. 
one time brown ore was considered indispensable for the production of fou 
ryiron. Prior to the development of the Lake Superior hematite regio: 
brown hematite was the chief ore in use in America. It occurs abundan 
throughout Germany. “It supplies by far the greater number of French ir 
works ; and it occurs also in Spain, Russia,” etc. In England the famed For 
of Dean supplied a great abundance of it. There are still vast bodies of t 
brown varieties unworked in England, and in this country they occur in nea 
every State in the Union. Since the advent of the rich Lake Superior hen 
tite ores, hundreds of productive brown hematite ore mines have been ab: 
doned; and there are still numerous undeveloped beds too lean to be hand! 
profitably. In Pennsylvania the mines of Lehigh and Northampton count 
have furnished for a quarter of acentury the raw material of nearly half t 
iron made in the Lehigh Valley. 

[The writer then went on to describe a process, discovered by hims: 
whereby he has been able to concentrate iron ore by magnetization, on aco 
mercial basis, at a cost of 25 cents per tonof iron. The costof 1% tons 
ore, including mining, roasting, concentrates and royalty, is $2.88.] 

Cc. M. Ball, of Troy, described the Ball & Monarch ‘‘ Monarch” magne 
separator ; W. B. Potter, of St. Louis, gave an interesting description of | 
Iron Mountain Mine, aided by numerous magic lanternviews. Inthe sa 
manner W. F. Durfee, of Birdsboro, Pa, gave’the beholders an insight i: 
“practice with a diamond drill.” 





A Powerful Light. 

An English paper says: Usually we look to America for the biggest thi 
on earth, but, strange to say, although the Americans are the most ext 
sive users of electricity, the most powerful light in existence is the pr 
erty of the British Government, and is to be found in the Isle of Wight. 17 
lamp referred to is that of the light-house of St. Catherine’s Point, where th 
is also a powerful fog-horn. The plant has three engines of 36 horse-pov 
each. Two of these are used for working the dynamos, and the other for | 
fog-horn. The current is conducted by wires across a road direct from | 
dynamos to the lamps, there being no accumulators. The light is obtai1 
from a carbon lamp of special pattern. The ordinary light is equal to th 
million candles, but a light of six million candle-power can be and has be 
obtained. It is impossible for any one who has not seen it to imagine » 
wonderful brilliancy of the light, but some idea may be formed from the f 
that it can be distinctly seen forty-five miles away, and that at the Need 
fourteen miles distant, it is quite easy to read very fine print by means of | 
reflection. On one side of the lamp room is a quantity of very thick glass 
repairing the windows broken, not by storms so much as by wild ducks ¢ 
sea birds which are attracted by the light. A singular feature of the lig 
house tower is a plummet and line hanging from the ceiling of a lower chs 
ber, the plummet pointing to a spot on the floor. This is for the purpose 
enabling the man in charge to tell when the tower is out of perpendicu 
The light-house was built on an under cliff, formed by a gigantic lands 
which occurred in 1799, and some portions of this cliff are still slipping. 





To Detect Flaws in Metals. 

The schiseophone is the name given to an instrument for discover 
flaws in metals, invented by Captain Louis De Place, of the Paris School 
Cavalry, and decribed in a recent number of Za Naiure. Theinstrumentc 
sists of a microphone combined with a mechanical striker and a sonome 
In using the instrument one operator directs the striker over the surface 
the metal under examination, while another listens at the telephone in 
adjoining room. When the striker hits a point over a flaw the sound 
increased, and the increase is so magnified by the microphone that the liste: 
at the telephone can detect its presence. Tests of the instrument were ™: 
at Ermont on the rails for the Northern Railway Co., and in every case wh 
a flaw was indicated by the instrument it was found to exist on breaking 





scribed by Mr. Birkinbine, in a paper at the New York meeting of the Institute, 
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The first of the series of international meetings of iron and steel men of 
of the United States, Great Britain and the Continent began in New York on 
Monday of this week. The opening session of the American Institute of Min- 
ing Engineers was held in Chickering Hall, with a very large attendance of 
distinguished engineers, among them Sir Lowthian Bell, Sir James Kitson, 
Hon. Abram S. Hewitt, Andrew Carnegie, and many others. The reading of 
papers was then entered upon as follows: 

EXPLOSIONS FROM UNKNOWN CAUSES. 
BY JAMES C. BAYLIS. 

The first of these curious occurrences was the bursting of a 16-inch 
pipe carrying air under a compression of about one pound. The pipe 
was made of galvanized iron with soldered seams. Into it a rotary fan- 
blower delivered air, and from it smaller pipes were carried to the fur- 
naces. The blower was run continuously. Neither the main pipe nor its 
branches had any connection with the gas conduits. Both air and gas pipes 
delivered into the furnaces; but although the gas was under much higher 
compression than the air, there appeared to be no good reason why, having 
“free escape in case of leakage, it should ever make its way back into the air- 
pipe. One warm afternoon in June the main air-pipe exploded with great 
violence. Every window in the mill was blown out, a considerable section of 
the roof was raised an inch or two, and in severel places it was blown through. 
The pipe was torn into a thousand pieces, and a wagon-load of fragments not 
larger than my hand were scattered all over the mill. Several of these frag- 
ments were driven edgewise into the roof timbers. The disk closing the end 
of the pipe was projected against a brick wall with such violence that it 
remained fastened in place, and there is yet a mural tablet commemorating 
the event. 

The second of the curious accidents I shall mention was the explosion of 
a No. 6 Sturtevant blower. I was a witness of this amusing, though somewhat 
alarming occurrence, and can speak of it from personal knowledge. The 
blower was inside the mill, and was driven by two belts from pulleys on the 
main line of shafting. It was used to furnish blast for the gas generators, 
Some trouble with the main driving belt necessitated a stoppage of the mill 
engine, and the blower stopped. In a few minutes the engine started again, 
and with it the blower. It had been long in use, but as this was its 
first day of service in that position I was naturally curious to see how it 
worked. So I stood watching it. Suddenly it disappeared. One side passed 
close to me and lodged against a post. Fragments weighing twenty to fifty 
pounds were distributed in all directions. The explosion was accompanied 
by a violent report and succeeded by a dense cloud of yellow-brown, offensive- 
smelling smoke, which rose to the roof, rolled right and left, and finally 
escaped at the monitor. 

The third of the series of unexplained accidents consisted of two explo- 
sions following one another so closely, and under conditions so nearly ident- 
ical, that they may be considered as one episode. [Here followed a clear 
description of an accident occurring in the process of purifying gas. The 
speaker had personally investigated each .and had followed up all possible 
views, but was utterly unable to account for any of the explosions.] 





MAGNETIC CONCENTRATION. 
BY JOHN C. FOWLE, OF MICHIGAMME, MICH. 

Having had for many years the management of magnetite mines, and hav- 
ing noted the various admixtures, such as jasper, “green rock,” actinolite, 
etc., that occur so frequently in the deposits, and make the fine ore so diffi- 
cult as well as expensive to sort by hand,I studied the different ways of 
mechanical sorting, but found none satisfactory—the universal objections 
being the expense, the small quantity that could be handled per hour, and the 
low grade of ore produced after all. Feeling that some means would be dis- 
covered ultimately for concentrating the small ore, I began at the Michigamme 
mine, at Michigamme, Lake Superior, Michigan, to separate it from the larger 
and richer lumps, by placing in all the shaft, houses screens of round iron 
bars set 1-4 inch apart, on which the skips were dumped as they were hoisted . 
the coarse ore going into one stock pile or into cars, and the small ore, from 
two or three inches in diameter, down to powder, going into a special stock- 
pile, to be treated as soon as some proper means was found to separate the 
ore from the rock and other impurities. 

The experience at this mill shows that the fine powdered ore and the ore 
going through a 4 inch screen should never be allowed to fall directly on the 
separator, but should be carried near the separator by a belt on an inclined 
plane and attracted to the drum of the separator by the electro-magnetic 
force. 

Up to present writing we have shipped in this season from this mill 8,000 
tons of concentrates, and are now daily concentrating 180 to 200 tons at a cost 
including crushing, hoisting material into mill-pockets, separating ore and 
loading it into cars, of 18 cents per ton. On some days the concentrates at 
this mill cost us only 10 cents a ton, delivered in the railroad cars, including 
all the above-mentioned items of cost. 

I consider the concentration of magnetic ores by electricity to be still in 
its infancy as to cost, capacity and quality. Our experience has been exclu- 
sively with separators having one or more drums, and I claim no knowledge 
of practice with other forms of apparatus. The many mills now in operation 
inthe East will undoubtedly during the present year work out new methods 
for concentrating iron ores, whereby the cost will be reduced and the output 
still further increased. 





ORE-DRESSING BY ELECTRICITY. 
BY F, H. M’DOWELL, OF NEW YORK. 
The electro-magnetic separator of G. Conkling, Glens Falls, N. Y., de- 
scribed by Mr. Birkinbine, in a paper at the New York meeting of the Institute, 


in February, 1889, has been in successful operation at the Tilly Foster mine 
for aconsiderable period, under the disadvantages which seem to be the in- 
evitable attendants of pioneer enterprises in new technical fields. The results 
of a run of several months are given in this paper. During the six months 
ending July 31, 1890 (the work of January being omitted from the calculation), 
there were treated 18,058 tons of lean ore, an average of 3,009 tons per month. 
The concentrates produced amounted to 6236 tons, an average of 1,039 tons 
per mouth. There were required, therefore, 2.89 tons of crude ore to produce 
one ton of concentrates. The average cost of treatment, including preparing 
the ore and getting it to mill, and disposing of the tailings (which items 
make up one-half of the charge for labor), was $2.25 per ton of concentrates, 
The actual expenses in the mill have averaged $1.63 per ton of concentrates. 
These figures will be materially reduced when the supply of waste ore from 
the dump has been exhausted, and a higher grade of lean ore is sent directly 
from the mine to the mill. 

The figures of August show 1,391 tons concentrates, from 3,508 tons of 
crude ore, or 1:2.52. The cost per ton of concentrates was $1.89, as compared 
with $2.39 in July. The reduction of cost is due to the increased output of the 
mill in concentrates, a larger amount of crude ore having been treated, and 
also a larger yield obtained per ton of crude ore. 





MAGNETIZING IRON ORE. 
BY CLEMENS JONES, OF HOKENDAUQUA, PA. 

Modern ingenuity has utilized the principle of the magnet, originally 
derived from the ore itself, to separate the ore-particles from the rock which 
has previously been crushed. This process recovers the ore in a state of a con- 
centrate very rich in iron, andin some cases desirable for Bessemer purposes. 

The importance of the brown hematites is indicated by the amount of such 
ores consumed in the manufacture of iron in this country and abroad. At 
one time brown ore was considered indispensable for the production of found- 
ryiron. Prior to the development of the Lake Superior hematite regions, 
brown hematite was the chief ore in use in America. It occurs abundantly 
throughout Germany. “It supplies by far the greater number of French iron 
works ; and it occurs also in Spain, Russia,” etc. In England the famed Forest 
of Dean supplied a great abundance of it. There are still vast bodies of the 
brown varieties unworked in England, and in this country they occur in nearly 
every State in the Union. Since the advent of the rich Lake Superior hema- 
tite ores, hundreds of productive brown hematite ore mines have been aban- 
doned; and there are still numerous undeveloped beds too lean to be handled 
profitably. In Pennsylvania the mines of Lehigh and Northampton counties 
have furnished for a quarter of acentury the raw material of nearly half the 
iron made in the Lehigh Valley. 

[The writer then went on to describe a process, discovered by himself, 
whereby he has been able to concentrate iron ore by magnetization, on acom- 
mercial basis, at a cost of 25 cents per tonof iron. The costof 1% tons of 
ore, including mining, roasting, concentrates and royalty, is $2.88.] 

C. M. Ball, of Troy, described the Ball & Monarch ‘‘ Monarch” magnetic 
separator ; W. B. Potter, of St. Louis, gave an interesting description of the 
Iron Mountain Mine, aided by numerous magic lantern views. Inthe same 
manner W. F. Durfee, of Birdsboro, Pa, gave the beholders an insight into 
“practice with a diamond drill.” 





A Powerful Light. 

An English paper says: Usually we look to America for the biggest things 
on earth, but, strange to say, although the Americans are the most exten- 
sive users of electricity, the most powerful light in existence is the prop- 
erty of the British Government, and is to be found in the Isle of Wight. The 
lamp referred to is that of the light-house of St. Catherine’s Point, where there 
is also a powerful fog-horn. The plant has three engines of 36 horse-power 
each. Two of these are used for working the dynamos, and the other for the 
fog-horn. The current is conducted by wires across a road direct from the 
dynamos to the lamps, there being no accumulators. The light is obtained 
from a carbon lamp of special pattern. The ordinary light is equal to three 
million candles, but a light of six million candle-power can be and has been 
obtained. It is impossible for any one who has not seen it to imagine the 
wonderful brilliancy of the light, but some idea may be formed from the fact 
that it can be distinctly seen forty-five miles away, and that at the Needles, 
fourteen miles distant, it is quite easy to read very fine print by means of the 
reflection. On one side of the lamp room is a quantity of very thick glass for 
repairing the windows broken, not by storms so much as by wild ducks and 
sea birds which are attracted by the light. A singular feature of the light- 
house tower is a plummet and line hanging from the ceiling of a lower cham- 
ber, the plummet pointing to a spot on the floor. This is for the purpose of 
enabling the man in charge to tell when the tower is out of perpendicular. 
The light-house was built on an under cliff, formed by a gigantic landslip 
which occurred in 1799, and some portions of this cliff are still slipping. 





To Detect Flaws in Metals. 

The schiseophone is the name given to an instrument for discovering 
flaws in metals, invented by Captain Louis De Place, of the Paris School of 
Cavalry, and decribed in a recent number of Za Na/ure. The instrument con- 
sists of a microphone combined with a mechanical striker and a sonometer. 
In using the instrument one operator directs the striker over the surface o/ 
the metal under examination, while another listens at the telephone in au 
adjoining room. When the striker hits a point over a flaw the sound is 
increased, and the increase is so magnified by the microphone that the listener 
at the telephone can detect its presence. Tests of the instrument were made 
at Ermont on the rails for the Northern Railway Co., and in every case where 
a flaw was indicated by the instrument it was found to exist on breaking } 
rail, 
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AMONG THE IRON MINES. 
Lake Superior Mining Notes :— 
GOGEBIC RANGE. 


The St. Paul Iron Mining Co. is the name of a new corporation organized 
at Upson, Wis. The incorporators include a number of local capitalists, and 
the work is in charge of Capt. W. H. Knowles. They have an option on sec- 
tions 24 and 25, town 45, I west, between the Potato river and the Della option. 
They have been working there for some time and are now putting in heavier 
machinery. They have a test pit down 30 feet, and will begin at once on a 
working shaft and go down 150 feet, and then cross-cut. They have struck 
good ore and expect to develop a good mine.—[Ashland Press. 

A high grade of ore has been struck on the Pence and Snyder property, on 
section 16. This is the Trezona and will make a splendid property.—[Ashland 
Press. 

ATICOKAN RANGE. 


“ The greatest movement and interest in iron lands of late,” said a leading 
assayer and mineralologist to a reporter of the Duluth Hera/d, “is the Aticokan 
range, just north ofthe boundary line. This range, as is generally under- 
stood, is a continuation of the Vermilion in your own State of Minnesota, and 
its ores are of the same general nature. It is a little astonishing, therefore, to 
see that the Anticokan range, which is now in just about the same stage of 
development the Vermilion passed in 1883, is attracting so widespread atten- 
tion. This, I claim, is due to an attempt to boom the Aticokan, and the publi- 
cation of news regarding it, while the Vermilion, even to this day, has never 
had its due notice. The Aticokan is but a continuation of it, and its ore is of 
just about the same grade and is uncovered to about the same extent as the 
Vermilion was about Tower. Prof. Pumpelly, C. R. Manhise and H. L. Smythe 
have gone out to examine the district, and will report on a number of proper- 
ties for a big syndicate that in two years will probably be mining a couple of 
hundred thousand tons a year.” 

MENOMINEE RANGE. 


At the Ludington the sinking of the shaft “A” from the 13th to the r4th 
level will begin next weeek. The work at the 13th has shown as fer as prose- 
cuted a very satisfactory increase in the size of the ore body, and there is no 
doubt but that the recent developments at the east end of the mine will add 
greatly to the value of the property. At the old minea fair state of things 
exists, and a good body of ore is opened and being mined. It is hardly prob- 
able that, in view of the many changes necessary, and the preparatory work 
done, the Ludington will much exceed its product of ’89, but for ’91 a very 
great increase may be looked for.—[Menominee Range, Iron Mountain. 

The shaft at the Biard Mining Co.’s new Keyes Lake mine has reached a 
depth of over 20 feet, every foot of which is in almost clean magnetic ore. 
The metal continues to improve in quality, andis getting softer as greater 
depth is attained. Over 300 tons are now in stock, all taken out of the shaft, 
and nearly every bit of it is merchantable ore. The management intend to 
sink the shaft down 60 feet before drifting, and it is reasonable to believe that 
ore will be encountered every foot of the way. The indications now lead to 
the belief that the lower portion of the entire hill is almost a solid mass of 
ironore. This is the only body of magnetic ore that has ever been found in 
this part of the country, and the product is pronounced by experts to be 
almost identical with that yielded by the Michigamme mines. By the Ist of 
November the fact will be proven beyond the shadow of a doubt that the prom- 
ising exploration is surely and truly a mine.—[Florence Mining News. 

The drift running north at the bottom of D shaft, at the Commonwealth, 
struck a body of hard, blue ore, last week, at a distance of 185 feet from the 
shaft, and at this writing is about 10 feetin the ore. A crosscut in the hang- 
ing wall of the “ Davidson Pit,” north, is about 22 feetin ore. Five wheel- 
scrapers are in use at the same pit, where stripping is in progress.—[Florence 
Mining News. 

MARQUETTE RANGE. 


Mr. Ed. Lobb has takea an option on the Delaware & Lackawana, adjoining 
the Buffalo on the east. It is reported that a body of ore has been opened 
sufficient to warrant the prediction that shipments of ore will be made from 
the mine before the close of the current season. This is the mine opened as 
the Mitchell and sold to the Delaware & Lackawana Co. for $300,000, the latter 
company abandoning it and surrendering the lease a few months after the 
purchase, and aiter spending manythousand dollarsin exploratory work 
The conclusion that it was worthless was reached at an expense of fully $350,- 
ooo. Mr. Lobb is confident that he will develop a profitable mine notwith- 
standing the dismal failure of his immediate predecessors.—[Negaunee Iron 
Herald. 

The new vein of ore encountered several weeks ago in the American mine 
still holds a thickness of 16 feet, being very regular, and gives promise of de- 
veloping into something of stilllarger dimensions. They have sunk upon this 
deposit a distance of 100 feet, and find it still holds out, and is of corresponding 
size and quality as noticed nearer surface. There are being drifts run in this 
direction from the lower levels of the mine, and the eastern end of the lense 
has been struck. In the drifts there is now shown 13 feet of ore. All interested 
in this property feel satisfied it will develop into a large mine that will repay 
them for all the expense they have been put to in developing it.—[Iron Ore, 
Ishpeming. 

The Cleveland company is now getting some good Bessemer ore from its 
Lake shaft, and is mining more Bessemer ore than for a number of years past 
from the old Incline shaft.—[Florence Mining News. 

The best ore in the world is now being taken from the new! shaft of the 
Lake Angeline to the east end of the lake. The Lake Angeline has for a 
number of years been getting the highest price for its ores of any mine in this 
country, and the new deposit is ofeven a higher grade than the ore hitherto 
placed on the market. There is merely a trace of phosphorus, and the ore 








assays, On an average, nearly 70 per cent. in metalliciron. The ore is the 
wonder of all metallurgists and the envy of all mining men.—[Florence Mining 
News. 





Lake Superior Shipments of lron Ore :— 

Lake shipments of iron ore from the mines of Lake Superior, for the 
season of 1890, up to Wednesday, September 24th, are as shown by the appended 
statement, condensed from the Marquette Mining Journal: 

MARQUETTE RANGE. 
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GOGEBIC RANGE. 








Anvil..... -. 25,402 Father Hennepin Pabst ... 

Anvil No at, FIO POT civccccceis Palms... 

Ashland... + 313,120 First National 5 Ruby 

Aurora ........ ...174 786 Germania ........ Section 33. 

Pe een 48,235 Iron Belt........ 50 Superior 

| EE ee SG, FE PONE ED tine oscncasccaseceteotne 7 Trezona 

COIDY....csrcesccccccsssesrerereres BGC Cad Gee eR escevenccsnnesacesnscnses 8,420 Windsor. 

BEAM dacisbvcmnetonccainds tes NG ROME voi ccecninsstiecincssstesed 

APNTOIE Ga vissvtsccutvestansaccaes DEES TP Minerasscyoncecnsbtbeswause 66 —— 
SE, CONS TR oa on bicdecsksacs seasebasobduvbenivctines sidcasadseld ecrrncseotetieststaeevetgncceo aaa 1,909,367 

VERMILION RANGE. 
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PROFIT SHARING AT ENGLISH |IRONWORKS. 





On Saturday morning the result was made kuown of the ballot taken the 
previous evening, of the workmen employed by the Thames Ironworks & 
Shipbuilding Co., limited, on the question of the adoption of the proposed 
scheme for profit sharing submitted to the men by Mr. H. F. Hills, the manag- 
ing director. 

The objects of the scheme were set forth—(1) to unite the interests of all 
concerned in the works, and to provide that the workmen shall participate in 
the prosperity of the company; (2) to prevent the friction, waste, and conse- 
quent loss from antagonistic views as to the relative claims of capital and 
labor under varying conditions of trade; (3) to emphasize the fact that in the 
Thames Ironworks it is in the power of workmen by individual exertions so 
to improve the work and economise the cost of labor as to enable the com- 
pany to give them a share of the profits. The conditions were that after 
receiving £23750 per aunum as interest upon the shareholders’ existing 
capital, the remainder of the profits should each year be equally divided 
between the company and their employes. Arrangements were made 
for the keeping of accounts to and for the election of a represen- 
tative council of sixteen—eight by the company and eight by the work- 
men of the different trades. Men after six months were to be entitled 
to participate in the division of profit; the proportion earned by those 
not in the service six months was to be and form the basis of a provi- 
dent fund to be administered for the men in a manner agreed upon. It was 
to be understood that the adoption of the scheme (outside the conditions) 
would leave the company and the men entire freedom in other respects, and 
the scheme was to be determined at 12 months’ notice on either side. It was 
first published in April last soon after a strike of joiners at the yard, and was, 
when put to the vote, emphatically rejected. But the minority of the men, 
dissatisfied at the result, called the whole workmen together, and negotia- 
tions were apparently settled satisfactorily—the six months’ service was 
altered to three months, and six months were fixed upon as the determining 
period—and the men, having taken the counsel of various trades, unionists, 
co-operative and socialistic leaders, it was hoped that the next poll of the men 
would decide to adopt the scheme, a great point being that when it was 
adopted the definite rules would be formulated by the representative com- 
mitttee, and be submitted to the directors. The poll was by ballot this time, 
and when the figures were announced they surprised even the more sanguine 
of the opponents of the scheme. For adoption 507 voted, against 1,206; 107 
were neutral, and 15 ballot papers were spoilt. The votes were counted in the 
presence of the representatives of the men and the company.—{London Iron 
and Steel Trades Journal. 





Capt. CHARLES KING, who recently visited St. Paul and Minneapolis for 
the Cosmopolitan Magazine, has prepared for that monthly an illustrated 
article entitled ‘‘ Twin Cities of the Northwest,” which will prove interesting 
reading not only to the citizens of these two cities, but also to a great number 
of readers scattered throughout the country, who have watched with astonish- 
ment the marvelous growth of these towns. His article appears in the 
October issue, which will also contain the second part of a story by Julien 
Gordon, the nom de plume of one of New York’s famous society women, a story 
which has attracted wide attention throughout the East. 
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THE FUTURE CENTER OF THE WORLD'S IRON PRODUCTION. 


In view of the visit of five or six hundred of the leading iron and steel 
makers of Europe to the United States in October to spend a month studying 
the iron and steel making resources of this country, Hon. Edward Atkinson, 
of Boston, contributes to last week’s issue of the M/anu/facturers’ Record, an 
elaborate paper on the iron and steel interests of the world. Mr. Atkinson 
shows that this country is the greatest consumer of iron and steel in the 
world. Owing to the nearness of the ores and coal in parts of this country, as 
against the long haul or transportation of ores from Spain and Africa to Great 
Britain, and the increased depth and heat of the coal mines of England, he 
believes that iron and steel will be madein this country at as low a cost as 
in England, notwithstanding the higher wagesin the United States. Mr. 
Atkinson believes that the world’s consumption of iron and steel, which is now 
increasing so rapidly, will, for the next ten years; fully tax the productive 
powers of this and all other iron-making countries to keep up with it, and 
hence that while there may be fluctuations, prices on the whole must steadily 
tend upwards throughout the world. Basing his estimates on careful calcula- 
tions made by himself, by Hon. Abram S. Hewitt and others, he holds that the 
present world’s production of 28,000,000 net tons of pig iron, of which the 
United States will make during 1890 about 10,000,000 tons, must within the 
next ten years, or in 1900, be increased to not less than 44,000,000 tons, even at 
the lowest possible rate of increase, based on the rate of growth that has con- 
tinued from 1856 up to the present time, while the rate of increase of late 
years, during which the demand for iron has so broadened, would show that 
the world will need and must have not less that 56,000,000 tons in 1900. These 
calculations are based on the normal rate of growth for the last fifty years, and 
do not take into consideration the possibility, and, in fact, the almost certainty 
of a greatly increased demand by reason of the opening up of Africa and*Asia. 
On this point Mr. Atkinson says: 

“ Great continents are now being developed by the railway, and the con- 
struction of the railway leads to a continuous demand for iron and coal for 
use in other purposes. We may not attempt to forecast the increasing 
demand for iron which would ensue from the construction of the Trans- 
Siberian Railway, or of the railways which will soon open Southeastern Europe 
and Western Asia, or of the railways which may parallel the Euphrates. We 
need not nowconsider what would ensue when China begins to build railways, 
because China contains within its own borders iron and coal in abundance. 
We may not compute the demands of the great continent of Africa, which is 
now sure to be opened in every direction by the railway. Let us limit our own 
consideration for the moment to the development of the continents of North 
and South America, especially the latter.” 

This enormous increase in the demand for iron and steel will, Mr. Atkin- 
son claims, require the utmost effort of production at every point where the 
raw materials can be assembled at reasonable cost, and where furnaces can be 
operated to advantage either upon the European or North American eontinent. 

It is in the South, however, that Mr. Atkinson believes the world’s iron 
and steel production will center, and this industrial advance “may,” he says, 
“and probably will settle the race question. It will stop the contention in 
regard tothe relative position of the black man and the white man in the 
Southern States, because social prejudices cannot stand against industrial 
forces. The causes of contention, of doubt,and of distrust, cannot fail to be 
almost wholly removed by the development of the iron industry of the South- 
ern States, in which the black man will be a most important if not the para- 
mount factor.” 





TOOL GRINDING AND SHAPING MACHINE. 





Wm. Sellers & Co., of Philadelphia, Pa., have now perfected a machine, of 
which we give an illustration, for grinding and shaping all the faces of almost 
any kind of lathe, planer, slotter, and shapertools. Tools brought direct from 
blacksmith shop, placed in this machine, have been ground and shaped 
in a comparatively short time to an exactness, which to obtain would require 
the best effort, and test the skill of an expert tool maker in a shop equipped 
only with an ordinary grindstone. 

The construction of the machine is simple, and it is very easily handled 
by a man of ordinary intelligence. The main features of the machine are as 
follows: A grinding wheel is mounted in a casi iron frame forming a large 
tank which receives the water used for flooding the toolin grinding. The 
machine is also provided with suitable shields which will prevent the throwing 
of water on working parts of the machine, the floor or the operator. 
The water for flooding the tool is supplied by a brass rotary pump, which is 
driven by a round belt from the machine countershaft. It is provided witha 
jointed and counterbalanced nozzle, which may be set in any position required, 
to deliver the water on the tool to the best advantage. Slide rests are pro- 
vided, by which a verticvl and two horizontal motions at right angles to each 
other can be imparted to the tool-holding chuck. The side rests and chuck 
are carried upon a vertical slide of square section placed in front of the wheel 
and working in a covered bearing, and counterbalanced by a massive spring, 
so that the vertical slide may be moved up and down by the long lever which 
is operated by the left hand of the attendant, the object of this movement 
being to move the tool in a vertical plane up and down past the grinding sur- 
face on the tool. It is evident that if the tool were held at aconvenient height 
and fed against the stone without other movement, the surface would conform 
to the surface of the stone, and as the bearing increased the cutting would 
become less rapid; hence, in grinding straight surfaces, the chuck and slide 
rest, etc., are moved vertically, as described, as well as horizontally. In grinding 
curved surfaces no vertical movement is given to the chuck holding the tool, 
but it is made to rotate to produce the curve desired. If the curve of the tool 
is nota circular one, but is such as shown in the diagram, then a “ former 


ground by hand or otherwise, can be used as a templet for grinding the “ for- 
mer plate” to be afterwards used for the reproduction of the shape of this 
sample tool. The preparation of necessary formers for a variety of peculiar 
curved shapes is not a matter of much expense, as these formers simply con- 
sist of small cast iron plates { of an inch thick, and quickly shaped in the 
machine. The chuck which holds the tool can be rotated in two planes at 
right angles with each other, and the exact amount of rotation in either plane 
is indicated by graduated circles and verniers, so that any desired angle of 
tool or of clearance can be accurately obtained. 

For grinding the curved face tools, the former plate is first selected as 
indicated by the table or diagram, and placed in the machine. Then the tool 
to be ground is placed in the swinging chuck with the base of the tool towards 
the left and pushed forward against the end gauge until the index-finger of 
this gauge points to the number given in the table plus the amount required 
to be ground off the tool, remembering that each graduation represents 1-32’ 
on the tool. Clamp the tool in the chuck; swing the chuck so that entire 
curve of the tool will rub against the end gauge, note the oscillation of the 
index finger and adjust the chuck by means of the handle on the left, until 
these oscillations are reduced toa minimum. The tool will then be in the best 
position for grinding. For grinding lathe, boring and chasing tools, planer 
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TOOL GRINDING AND SHAPING MACHINE. 


hook tools, and slotting splining tools, the supplementary chucks, as shown 
in Figs. 1, 2, 3 and 4, are used and set to the angles given for corresponding 
straight tools. 

The periphery of the grinding wheel is not at right angles to the flat sur- 
faces of the wheel, but is formed so that in the section the grinding surfaces 
will form a V containing an angle of 90°. With this shape of stone a vertical 
surface perpendicular to the axis of the stone can be ground by moving hori- 
zontally the chuck with tool towards the center of wheel; then, without dis- 
turbing the tool or making any change whatever, a vertical surface at right 
angles to the former surface can be ground by moving the tool horizontally in 
a direction parallel to the axis of the wheel. A small crane is attached to the 
machine, by which the stone can be easily taken off its spindle or turned 
around when that becomes necessary. Thiscrane is also useful and handy for 
lifting or taking out of the machine the supplementary chuck. We have no 
doubt as to the usefulness of this machine in many machine shops; it needs 
only to be seen to beappreciated. A diagram or table, of which we only give a 
portion, is furnished with this machine; the figures given in this table for the 
horizontal and vertical angles are those which have given the best results in 
the practice of Wm. Sellers & Co. These angles may be changed to suit the 
ideas of others without interfering with the construction or principles of the 
machine. Among the recent purchasers of this machine are: Fried Krupp 





plate” is required. Means are provided by which any sample tool, whether. 





Essen, Prussia; Otis Brothers, Yonkers, N, Y.; Link Belt Engineering Co. 
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Nicetown, Philahelphia, Pa.; West Milwaukee Shops. of C., M. & St. P. Ry. Co.; 
Crane Elevator Co., Chicago, and C.. B. & Q Ry. Shops, Aurora, Ill. Mechan- 
ical engineers are beginning to realize that an accurately ground steel tool is 


“the income gauge” of amachine shop. For further information address J. 



























































| 
| piece to be perforated. The cylinder was also fitted out with a manometer 
and connected with the boring machine a Watt indicator, by means of which 
| diagrams could be obtained, showing the changes of the pressure transmitted 
| to the oil. Drills of one-fourth inch diameter were found to exercise a pres- 
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DIAGRAM OR TABLE FOR ‘TOOL 


Wendell Cole, special agent., P. O. Box 152, Chicago, Ill., or P. O, Box 84 
Columbus, O. 





Pressure Used in Drilling Cast Iron, 

Professor Breckenridge, of the university at Leigh, has, according to Le 
Gente Civil, made several experiments for the sake of ascertaining the pressure 
required to drill through cast iron. A cylinder was filled with oil and pro- 
vided with a pump piston ro square inches in area, to which was attached the 


GRINDING AND SHAPING MACHINE. 


sure of 181 kilograms, while for drills of 4, 4,1 and 1% inches diameter, the 
corresponding pressures rose to 407, 498, 566 and 815 kilograms. 





PROFESSOR ELIHU THOMSON has recently devised a process for case-hard- 
ening iron or steel by means of the heat produced by the passage of an electric 
current. His process consists essentially in heating the object electrically 

| and then applying to the metal so heated a surrounding envelope—either gas- 

| eous, fluid or solid, 
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SHAFT AND PIPE STRAIGHTENING AND FINISHING MACHINE. 





The accompanying cut represents a new machine of the Brightman Ma- 
chine Co., of Cleveland, forthe use of rolling mills, pipe works and machine 
shops that make a specialty of turning shafting, etc. Its practicability and 
the improvement of its work on the old process of straightening under a press 
can be readily seen. The vises show the shaft held in position for passing 
through the machine. The rolls are attached by trunnions to the housings, 
they in turn being fastened to the large revolving center piece, driven by the 
main gear. The housings can be set at any desired angle, and are easily 
adjusted to suit any diameter from 1” to 4%”. This machine not only 
straightens the shaft, but gives it a finish much superior to the old method of 
filing and grinding. The bar is fed through the machine automatically, the 
revolving of the center piece and rolls taking out all the kinks, and leaving 
it in a finished condition. The success of the patent milled shafting made by 
this company, and the large demand for the same, was the means of the con- 
supply of this machine for their own use, in order to turn out work enough to 
ception their trade. Its capacity is 20 to 30 tons of rough or finished shaft- 
ing in 10 hours. The builders have also in operation a machine for straight- 
ening square bars or irregular shapes—also angle iron. For further particu- 
lars address the Brightman Machine Co., Cleveland, O. 





CARRYING CUBAN ORES INTO VIRGINIA. 





Mr. Edmund C. Pechin writes the Engineering and Mining Journal a 
follows : 








An enormous amount of twaddle has been going the round of the prees in | P ! 
regard to the importation of Cuban ores into Virginia, and you yourself have | under the caption “Is it True?” The Mining Journal risks the assertion that 


an elaborate editorial on the subject, under date of September 13th. I am in 
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SHAFT AND PIPE STRAIGHTENING AND FINISHING 


a position to make an authoritative statement with regard to these ores. The 
Norfolk & Western Railroad Co. has not bought any ore properties in Cuba, 
and does not propose to import Cuban ores via Norfolk for smelting in fur- 
naces along the line of its road. The Cuban company is not interested, either 
directly or indirectly, in the smallest degree in the purchase of the Sigua 
mines in Cuba, and in the developments now taking place at that point. Some 
parties interested in the securities of the Norfolk & Western Railroad are sub- 
scribers to the stock of the Sigua Iron Co., but they are in avery small 
minority. The company is purely a Northern company, controlled by North- 
ern and English capital, and its intent is to open up large mining operations 
at Sigua, and to import the high grade ores found there for any market that 
may be open, either on the whole Atlantic seaboard, or at approximate points 
to the seaboard in the interior. 

There is an independent scheme on foot to establish steel works at or near 
Norfolk, because that is a very desirable point for the landing of the Cuban 
ores in the United States, especially in view of the fact that Norfolk has direct 
and easy communication with the splendid cokes of the Flat Top region. I 
trust that this short statement is sufficiently specific to give the public a cor- 
rect idea as to who control the Sigua mines. 

A single word as to the subject matter of your editorial, touching upon the 
point of the use of the Cuban ores in Virginia. You are perfectly right in 
saying that Virginia has not opened up, on a commercial scale, any Bessemer 





| ores. What she may do in this line is yet to be determined; but Virginia 


possesses enormous stores, beyond any peradventure, of Brown ores, admirably 
adapted for the making of forge and foundry iron. You understand as well 
as anybody the value of a high-grade ore asa mixture with lower grade ores 
for specific purposes, and it is quite within the range of possibility that Cuban 
otes, delivered at Norfolk, will be used to a certain extent at interior points 
in Virginia for the purpose of admixture with the Virginia ores for certain pur- 
poses. It will be extremely valuable for one use, and that is for a “fix.” Vir- 
ginia has no good “fix” ore. The rolling mills already in operation get their 
supplies of “fix” either from Northern New York, or from the Lakes, and 
necessarily it is very expensive. If they can avail themselves at Norfolk of a 
high grade Cuban ore, to serve as “fix,” and at a price much below what it is 
now costing them, it is going to exercise a very important influence in devel- 
oping the rolling mill business, all along the lines of the Virginia railroads. 





Three-Dollar-and-a-Half Canadian Ore. 

It is said that Canadian Bessemer iron ore, equal in quality to Lake Superior 
ore, could be laid down in Cleveland, O., for $3.90 per ton. The Philadelphia 
Record doubts this story, but adds: “If this be correct, it is folly to pay $6.50 
and $7.00 per ton. The tariff duty of 75 cents per ton ought not to exclude the 
Canadian article.”—[Monetary Times. 

Mr. T. D. Ledyard, who controls a valuable Canadian Bessemer iron mine, 


says that the ore can be laid down in Cleveland, duty paid, for $3.90 per ton. 
| American furnacemen should bear this fact in mind and investigate the prop- 


erty. The American duty ought not to exclude the Canadian article from the 
American market.—[Canadian Manufacturer. 
The Cleveland /ron Trade Review prints the paragraphs given above 


itis not. If Canadian ore equal in quality to that produced by our high grade 


MACHINE. 


Bessemer mines could be laid down in Cleveland for the price stated, the fur- 


| nacemen who are now using the Lake Superior ores would long since have 





taken advantage of the saving that they could make by using the Canadian 
product. We have seen statements similar to the above in print at different 
times for years past, and yet the Canadian mines that are said to be able to lay 
down at Cleveland ore equal to that obtained from the best mines on Lake 
Superior for $390 per ton remain undeveloped. And that tells the whole 
story.—({Marquette Mining Journal. 





Reduced Mileage via the the Pennsylvania Line. 

Passengers between Pittsburgh and Cleveland who hold mileage tickets 
of the Pennsylvania Company’s issue may hereafter make the journey in either 
direction by surrendering 130 mileage coupons instead of 150 as heretofore. 
To obtain the benefit of the reduced mileage, tickets should be presented for 
exchange checks in Cleveland, at the ticket offices, Union station, Euclid ave., 
or Weddell House block; in Pittsburgh, at the Union station, at 110 Fifth 
ave.,or at Allegheny station. Long mileage will be collected if tickets are 
presented on trains. 





THE project of ship railway to connect Lake Huron with Lake Ontario 
is being agitated, in lieu of the proposed ship canal. The distance beiweet 
these two great lakes is only 67 miles. 
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INDUSTRIAL 


SUMMARY. 


New Enterprises :— 

J. F. Byers is building a machine shop at Ravenna, O. 

The Tiffany Iron Works, at Tecumseh, Mich., has been incorporated with 
a capital of $50,000. _ 

A. E. Rice and others, Chicago, Ill., have incorporated the Rice Machinery 
Co., to manufacture machinery. 

The Bluffton Car Wheel Co. is the name of the stock company organized 
to build car-wheel works at Bluffton, Ala. 

J. A. Whitman, Columbus, O., and W. S. and A. C. Whitman, Ironton, O., 
will erect a stove foundry at Glasgow, Va. 

It is stated that J. H. Gill, of Raleigh, N. C., is investigating with a view to 
establish foundry and machine shops at Glasgow. 

The Smithdale Iron Co. have been organized by J. P. Gay and others to 
build one or more iron furnaces at Lawrenceburg, Tenn. 

The Belknap Motor Co. have succeeded the Belknap Water Motor Co., of 
Portland, Me. The new company have acash capital of $50,000. 

The Beaver Tube Co., Wheeling, W. Va., chartered with $1,000,000 capital 
stock, will build a new town and large plant near Lewisburg, O. 

A company has been formed at Parkersburg, W. Va., for the purpose of 
making the Hastings steel wire nail, also for building the machines. 

The Beedle & Kelly Co., at Muskegon, Mich., has been chartered for the 
purpose of manufacturing implements and machinery; capital stock, $100,000. 

Articles of association of the Leland, Faulconer & Norton Co., capital 
$50,000, have been filed. The corporation will manufacture machinery and 
tools at Detroit, Mich. > 

The H. Dudley Coleman Machinery Co. has been incorporated at New 
Orleans, La., to succeed H. Dudley Coleman & Co., manufacturers of machin- 
ery, etc. The capital stock is $100,000. 

A new company, known as the Pennsylvania Machinery Co., has been or- 
ganized in Erie, Pa., for the purpose of manufacturing iron bolts, iron nuts, 
screws and other small articles of iron and steel. 

The Collins Automatic Car Coupler Co. has been organized at Farmville, 
Va., with W. G. Dunnington, President, and J. R. Martin, Secretary, for the 
purpose of manufacturing the Collins automatic car coupler. 

New bolt and nut works are projected at Anderson, Ind. The former 
superintendent of Anderson Bolt & Nut Works is reported to be at the head of 
the new organization, which will be started with a large capital. 

The Kansas City Complete Combustion Boiler Co. has been incorporated 
at Kansas City, Mo., with a capital stock of $100,000. The incorporators are : 
‘Thomas Toohey, Frank K. Moody, G. W. Palmer, Fred G. Palmer. 

Albert Baldwin, Sr., Albert Baldwin, Jr., and N. Y. West, have incorporated 
at New Orleans, La., the New Orleans Agricultural Works, Limited, to manu- 
facture agricuitural implements, etc. The capital stock is $30,000. 

A company, to be known as the Emerson Car Co., has been incorporated 
at Charleston, S. C., for the purpose of manufacturing A. S. Emerson’s venti- 
lating apparatus for railway cars. The capital stock is placed at $300,000. 

A charter was granted at Harrisburg, last week, to the Boston Iron & Steel 
Co., of McKeesport, Pa., with a capital of $10,000. Directors, J. R. Jackson and 
Horace Crosby, of Pittsburgh, and J. B. Murray and A. Chanden, of McKees- 
port. 

A number of local capitalists, headed by Mr. J. H. Ricketson, have organ- 
ized a company for the manufacture of tin sheet and tinned plate plants com- 
plete. Negotiations are pending, and an option has been secured on the 
Pollock farm, above McKeesport, for a site for the proposed plant. The cap- 
ital is $50,000. 

A certificate of incorporation has been filed in New York by the Buffalo 
Railway Supply Co. for the purpose of manufacturing Cumming’s railroad 
patent crossing and switch frog and other railroad supplies. The capital stock 
is $100,000, and Thomas J. Riggs, James Cumming, John J. Kennedy, Richard 
R. Ditzel, John J. Griffin, William P. Burns and Jonathan L. Siater, of Buffalo, 
are the trustees. The principal office is to be at Buffalo, N. Y. 

Several Pittsburgh capitalists are interested in a company recently organ- 
ized in Chicago, with a capital stock of $5,000,000, for the purpose of manufact- 
uring structural iron. The site has as yet not been chosen, but lies between 
the selection of a location at Stickney, and one in South Chicago. The leaders 
in the enterprise are Messrs. Parkes & York, Phcenix building, Chicago. This 
is the same firm which erected the large furnace at Ashland, Wis. The com- 
pany when in operation will employ about 1,500 men. 

The following new companies have been granted licenses of incorporation 
by the Secretary of State of Illinois: A. W. Street’s Stock-Car Line, Chicago ; 
to construct and operate live stock and freight cars; capital, $3,000,000; incor- 
porators, Arthur W. Street, I.J. Street and John F. Pershing.—Consolidated 
Klectric Co., Chicago; to manufacture storage batteries; capital, $300,000; 
incorporators, Harry Lampert Jr., B. L. Langworthy and E. J. Dahurs.—Steam- 
boat Wheel Co., Chicago; to manufacture patent steamboat wheel; capital, 
$200,000 ; incorporators, F. J. Reed, A. S. Reed and E. S. Reed.—John Ran 
Stove Manufacturing Co., Chicago; to manufacture stoves and other hard- 
ware ; capital, $500,000; incorporators, John Ran, P. J. Dohm and N. F. Auw.— 
Landis Wax Thread Sewing Machine Co., Chicago; to manufacture and sell 
sewing machines and attachments ; capital, $100,000; incorporators, Robert S. 
Fleming, Azel F. Hatch and F. S. Bennett. 





Enlargements, Additions, Removals. Etc.:— 


J. W. Garratt & Co., St. Louis, Mo., are contemplating an addition to their 
foundry. 


The Kingsbury Manufacturing Co. is erecting a machine shop at Beres- 
ford, Fla. 


The Midvale Steel Co., of Philadelphia, Pa., is to erect a new casting shop 
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Ware's Patent Anti-Bursting Flanges. 





A SURE PROTECTION AGAINST ACCIDENTS FROM 
THE BURSTING OF SOLID EMERY WHEELS AND 
GRINDSTONES. For full particulars and prices 
address 


EDMUND R. WARE, Inventor and Agent, 162 LaSalle-st., Room 47, Chicago, 


i 








135x285 feet. There are two wings, each 50 feet long, and in the main build- 
ing there will be a 50-ton traveling crane. The building is to be constructed 
entirely of iron. 

Liddell & Co. are about to build a large machine shop and foundry at 
Charlotte, S. C. ; 

The Batesville Iron Works, Batesville, Ala., will add a foundry to its 
machine shops. 

The Jackson Foundry Association will erect a new building for its iron 
foundry at Jackson, Tenn. 

It is stated that the Lawrence Iron Works, of Ironton, O., will move its 
rolling mill to Glasgow, Va. 

The Gas Engine & Power Co., of New York, has increased capital stock 
from $100,000 to $150,000. 

The Ross Valve Co., of Troy, N. Y., have increased their capital stock to 
$40,000, and will enlarge their factory. 

The Duval Engine Works, of Zanesville, O., are reported to be about to 
move to Sherman, Tex., where they will establish a new plant. 

The Henderson Steel Co., Birmingham, will probably increase its capital 
stock $100,000, to erect additional iron furnace, blooming train, etc. 

The company operating the New Cumberland (W. Va.) Foundry & Machine 
Shops contemplate increasing its capacity by erecting a new building and 
putting in new machinery. 

The Porter Foundry & Machine Co., of Allegheny, Pa., will rebuild their 
shops, recently destroyed by fire. Two new wings, 60x90 and 60x70 feet 
respectively will also be added. 

It is reported that the Buffalo Lock Co., Buffalo, is intending to remove its 
entire plant to Basic City, Va., about Oct. 1, after which time it will be known 
under the corporate name of the Basic City Hardware Co,, with a paid up 
capital stock of $150,000. 

The Swift Iron & Steel Works, of Newport, Ky., formerly owned by E. L, 
Harper, of the defunct Fidelity Bank, has been bought by the Ironton Steel 
Works Co., and will be rebuilt and enlarged, it is reported, until it will be one 
of the largest steel works. 

Furnaces and Works Starting Up :— 

No. 4 Furnace, of the DeBardeleben Coal & Iron Co., at Bessemer, Ala. 
was blown in on the 22d inst. 

The nail factory of the Riverside Iron Works, at Wheeling, W. Va., which 
has been idle for some time, resumed operations last week. 

The track bolt works of the Springfield Iron Co., Springfield, I1l., which 
were destroyed by fire July 12, have just been started up again. The entire 
plant has been thoroughly remodeled, and the facilities for turning out first- 
class work are greatly improved. 

Fires and Accidents :-— 

The foundry of Samuel S. Bent & Sons, in Portchester, N. Y., was destroyed 
by fire on the 17th. Loss $40,000. 

Beeson & Helmick’s car wheel factory at Palatine, W. Va., Marion county, 
was destroyed by fire, Sept. 19, entailing a loss of $20,000, with $6,000 insurance, 
The factory was engaged almost exclusively on a patent self-oiling mine car 
wheel owned by Mr. Hilmick. The wheel, which had a big sale, was made 
nowhere else. 


General Industrial Notes: — 

The Aetna Machine Co., Warren, O., has just closed a contract with the 
Oliver Iron & Steel Co., Pittsburgh, Pa., for an engine to drive the machinery 
in their new plant which they are now building in that city. 

It not generally known that Cincinnati, O., produces the largest amount 
of woodworking machinery in the world. Its name is famous in every clime 
for the variety and quality ber manufacturers build. The Egan Co. now turn 
out over three hundred different styles, and can supply almost any want. 

The Pittsburgh Steel Casting Co., of Pittsburgh, Pa., last week made what 
is probably the heaviest Bessemer steel casting ever cast in this country. It 
was a main shaft for the Riverside Iron Works, and weighs in the rough 21,000 
pounds. The steel was blown by the superintendent, Mr. Stewart Johnston, 
and, from chemical and physical tests, the shaft is apparently a splendid piece 
of metal. It will be remembered that this company cast the famous Hains- 
worth gun, which, after a number of tests, was condemned by experts. The 

haft for the Riverside Co. weighs about 33 per cent. more in the rough than 
sthe gun casting.—{American Manufacturer. 
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Tee IRON TRADE Review. 








THE SWEDISH IRON MINES. 





The iron mines of Sweden are very much scattered. You meet with them 
in tolerable abundance as you pass along the Gota Canal, as it wends its way 
through the beautiful scenery; and as the accommodating steamboat pro- 
prietors have established halting places along the route, it is possible for any 
one, tourist or specialist, to secure a very hasty look round, or, if need be, 
arrangements can be managed for meeting the next boat. Then, further 
north, there are the Dannemora, the Sandvik, the Efkarles, and other works 
that cluster within 60 or 70 miles of the capital, while away northwards are the 
Gallivara deposits. There are many others; I do not pretend to give a com- 
plete list, nor would much be gained if I did so. 

The composition of some of the ores of Sweden and Norway is noteworthy, 
as illustrations of combinations which are not found elsewhere, or found very 
rarely. For example, there is the lake ore, which, so far as I was able to learn, 
has nothing exactly like itself in any other part of the world. The dredging 
for this class of ore forms an industry which keeps a special class of men em- 
ployed, mostly during the Autumn and as far into the Winter as work is possi- 
ble. The ore is found in grooves, so to speak, at the bottom of the numerous 
lakes, and while it is generally of much less substance, it has been occasionally 
found in deposits of two feet thickness. That itis in some way formed by 
alluvial from the rocks surrounding the lakes, is proved by the fact that the 
ore does not cover the ground at the bottom of the lake, but is always found 
in crustations of limited width, varying from seven or eight feet upwards. 
The beds are worked until exhausted, and then left untouched for several 
years, during which interval another deposit forms. Among the archives of 
one of the obliging men I interviewed was an analysis of this lake ore, made, 
as I uuderstood, by a great Swedish authority whose name he has forgotten. 
I give it just as I got it, viz.: 





er a coun ive paaneneeiennd apne SRRMMNbONea RENTS 47 

TESTES OS YEAR ERE RE ee eT a aE 67 

a I ve 5 cic isin nj couiasi sctndeamennmebiobentuesqeEenmmsttiniceupbencioieudsesine 1.45 
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Water or organic matter............... 17.81 


Magnetic ore, often in conjunction with iron pyrites, though mostly in 
minute traces, and hematite (always associated with magnetite) are found in 
Sweden, and in the samples I saw in one manager’s office there were threads 
running through it of a material he called “schular”; what it was I cannot 
definitely say, but as I could best judge, it must have been chlorite. I found, 
however, by inquiry, that this feature of Scandinavian ore is found most gen- 
erally in the Norwegian deposits rather than in those of Sweden.—([Corre- 
spondence London Iron and Steel Trades Journal. 





Scranton Leads the World in Steel Rail Production. 

More steel rails are produced within the city limits of Scranton than in 
any other city of the world. The annual product of the United States is 
about double that of Great Britain. They are the two great steel producing 
countries of the world. During the first six months of this year the production 


of steel rails weighing over fifty pounds to the yard was as follows: 
Tons. 






Pennsy!vania... oe 
IIIT as <siascaisiiseend celebiisaaganaudensaaetalnstses sa eaaaedhcamaauiaunantdelesnteniabavasesa 52,795 


It will thus be seen that the total production of Scranton was 175,616 tons, 
every ton of which was manufactured within the city limits, while two of the 
Illinois Co.’s mills are located miles away from the city of Chicago. The Car- 
negie mills are miles away from Pittsburgh. Allowing Chicago alli it claims, 
Scranton still occupies second place in total production. It is therefore no 
wonder that we are deeply interested in all that concerns the steel rail trade. 
During the last two years of depression in the coal trade the rail mills in this 
city worked night and day, and kept between 5,000 and 6,000 employes at work. 
We all know what we owe to our manufacturing industries the past two years. 
—[Scranton Truth. 
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THE INSTANTANEOUS 


WATER HEATING CO., 


210 Illinois St., CHICAGO, ILL., 


Manufacturers of the 


DOUGLAS & ACME 
Instantaneous Water Heaters, 


For Baths and Domestic purposes. 
Used with Gas and Gasoline 
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OFFICE AND WORKS 
224& 226 NORTH UNION St CHICAGO, I LL.U.SA. 
PERFORATED BRASS. PERFORATED TIN. 284 Peng 9. oo Eee, 















Mines,‘ Inclines, Quarries 


AND 
EVERV POSSIBLE DUTY 
WITH 


Friction Drums, 
Link Motion. 


2 DOUBLE OR SINGLE 
DRUMS. 


Complete Hoisting and Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


535 ARCH ST., PHILADELPHIA, PA. 
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STAMPED ORNAMENTS. 


Crestings, Leaves, 


Galvanized Iron Cornices, Building Fronts 


Send for catalogue and prices to 


W. H. MULLINS, 


150 Depot St., 


Salem. oe Ohio. 


J. T. WAGNER, Sales Agent, 
108 Chambers St., NEW YORK CITY. 












Our Metallic IKzath. 


Have you used it? If not, you will find it the best form of fire-proofing,most easily and cheap 
appiied. Sample by mail. THE CINCINNATi CORRUGATING CO., P. 0. Box 320, Piqua, 0 
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Best for Warming Dwellings, Greenhouses, Schools, &c. 


Pom imo ome, HEATER 





Most Economical, Durable and Easily Managed. 


HOT-WATER ™:..=. 


And Radiators. 


Its Vertical Circulation renders its action Prompt and Rapid. 
Its Fire Surface is the largest in proportion to Grate Surface. 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. 


Send for Circulars. 


Detroit Heating & Lighting Co., 


88 Lake St., Chicago, Ills. 396 Wight St., Detroit, Mich. 
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COMBINATION 


Gas Machine 
Best Independent Gas Apparatus 


For Country and Suburban Residences, Churches, 
Schools, Stores, Hotels, Etc. 


Over 20 Years in use, with never an Accident. 
Average cost of gas, % cent per hour per burner. 








Indiana Machine Works. 


FORT WAYNE, IND., 
Builders of 


High Grade 


WOOD-WORKING MACHINERY 


Of Modern Design. 





CLIPPER, PLANER, MATCHER AND MOULDER 
Machinery for 
PLANING MILLS, 
SASH AND DOOR, 
FURNITURE FACTORIES, Etc. 


Also make a specialty of light Gray Iron 
Castings and Mill Supplies. 


Prices and Circu.ars Cheerfully Furnished. 





Kony THE BEST PULLEY 
rh PS (8) EARTH. 


Mey Jrcersrs Wi WANTED 


OHIO PULLEY & MACHINE co. 
YVA RREN.OHIO 








PATENTS 


. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall 
Room 48. 





Acme Manufacturing Co., 


Manufacturers of All Kinds of 


Small Novelties 
AND Toys, 
Patent 

STOVE-PIPE 
CRIMPERS, 
Folding Camp 

ntl Stools, ete. Cor- 


respondence so- 
licited. 


Springfield, 0. 








Where? West, N. W., S. W. and South. 
What? Home Seekers’ Excursion. 
When? October 14th. 

How? Via Nickel Plate. 

Who? Ask nearest Agent. 


City ticket offices, 224 Bank St. Pearl 
St. and Depots. : sae 
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Akron Planing Mill Exhauster 


is Eeffctual, Strong and Light Running. 


The Akron Drying Apparatus 


for Lumber, Brick, Pottery and Sewer 
Pipe is an improvement over 
all others. 


The Akron Disc Wheel 


will expell more air and smoke for power 
expended than any other constructed. 


PRICES LOW---SEND FOR CATALOGUE. 


The Akron Heating & Ventilating Co, 


AKRON, oad sad OHIO. 








A Word about Heating and Ventilation of Factories. 
The Akron Blast System 


Heating and Ventilation of Factories 


S the most successful one constructed. 
A wrong impression exists regard- 
ing the cost of adopting it. To those 
who contemplate purchasing a heating 
apparatus, we would request them to 
write us. We will cheerfully furnish 
information and drawings free, and if 
desired, one of our representatives will 
call. 


PRICES LOW. 
RESULTS GUARANTEED. 


ATENT Sees PETER GERLACH & CO.,. | q 


Cleveland, O. JY. § and Foreign MAKERS OF 

Patents Procured, Patent Cases Saws, Tools and Machinery. 
Litigated. Searches and Opinions Office and Warerooms, 28 Columbus st. 

as to Scope, Validity, Infringement | Factories on Columbus, Winter and Leor 
and Title of Pateni Send for | ard streets. 

pamphlet. Cleveland, O., U. 8. A. 














F. A. SACKMANN, 
16 Huron St , Cleveland. 6. 


TELL ALPMARET 


NAME STAMF 














Steel Name Stamps (1-16, 
or & inch letters, 15c. per jest 
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NEW ILLUSTRATED 


Catalogue 


NOW READY. 


Contains a great variety of new machines, and 
all the latest improvements on our 
regular manufactures. 


MILLING MACHINES, 
SCREW MACHINES, Etc. 


THE GARVIN MACHINE CO., 


Laight & Canal Sts , 
NEW YoRE. 


The Parkin & Bosworth Co. 
CLEVELAND ACENTS, 


9 and Il South Wa'er St., CLEVELAN), 0. 


VICTOR COLLIAU, 


Sole Manufacturer 


OF THE 


p=! Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


<P JOHN ADT & SON, 


New Haven, Conn., 
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Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machinery 
Riveting Machines, Drill 
— ing and Countersinking 
» Machines, Foot Presses, 
Sprue Cutters, Etc. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 
Manufacturers of 
Files? Rasps, 


Equal to the Best English 
File. 





Adjustable Drilling & Countersinking Machine. 





OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFICE & WORKS, 


48 COLUMBUS ST., 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers 
etc. Lat es on trial 
Lathes on payment. 
Send for catalogue “* Outfits for Amateurs or 
Artisans. Address L. SHEPARD, Agt., 

124 East } AS St.. Cincinnati, O. 


s. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 
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The cheapest made. Send for 
prices. 


JAMES JENKS, 


Detroit, Mich. 





Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHILADELPHIA, PA. 











THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


33 Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 
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G. W. STUCKLY, President. 
| ]. POTTER, Treasurer. 





. F. SWIFT, Secreta 


4; J, TRACY, Vice-President. ry. 
8. POSSO! Ww. if. POSSONS, Asst. Supt. 


Su 
8. M. HAMILI. ja, Aecbeaed Secretary. 


THE BRUSH ELECTRIC 60, 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH,-FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn 
ing ee a oe The Best is always the Cheapest. 
Arc Lamps now in use.  Self- 
Bosc Mg Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co., 


CLEVELAND, OHIO, U. S&S. A. 





e@ Agencies Everywhere. 





IRON CLAD PAINT CO. tron ciad Paintco. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

_ FURNISHED both Dry and 
©” Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Wheels 


With or without axles, Street Railroad 
Woeels and Track Supplies. 













CLEVELAND, o.¢ BOWLER & CO. 


DA. ¥'S 


Instantaneous Heater 


—AND— 


BATH TUB COMBINED. 


The only Portable Foldin 
Bath Tub made. Can be stor 
in pace 244x24x6 feet. 

Can be moved from bath 
room to sick-room. 

Write for catalogue and 
discounts. 












=) COMPLETE STEAM PUMP pea 


10 ae FROM $7 T° $75 


A PRICES 4 
DESORIPTIVE °, 
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SOLE MAKE 
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M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
]. B. PIERCE, Secretary and Treasurer. 





GEO. P. int tale y ga Gen’l Agt., 208 Superior 
St., Cleveland, O 


Cc. A. BURWELL Chiet Inspector, 208 Superior 
St., Cleveland, d, 0. 

_A. D. BAITH, Special Agt., 208 Superior 8&t., 
Cleveland, 6. 


R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 


J. FE. WOLCOTT. Special Agt., Akron. O. 





Shipman Automatic 
Steam Engine; peiro- 
leum, kerosene or 
natural gas fuel. Au- 
tomatic in fuel and 
water supply. Sta- 
tionary and marine. 
I, 2, 4,6 and 8 horse- 
power single; 8, 12, 
1 and 22 horse- 
power compound. 
No engitieer. Send 
Mention /Jron Trade Review. 





for catalogue. 
C. H. PRESLEY & CO., manufacturers’ supplies, 
tools and machinery, 24 So. Water St., Cleve- 
land, O. 





STEAM 


Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 









INTRICATE 
WORK 
A SPECIALTY 


ane WOR 


SEAMLESS 


"STEEL BOXES 4 
ANY SIZE 


STOVE TOPS 


oO. 


| wal Y 2% 





PE HOOK 


ELEVATOR 1 


BUCKETS.) ri STEEL CATTLE TROUGH 


STEEL CATTLE TROUGH, 
3 SEAMLESS 
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0 aged 
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» PRICES $450 2° UPWARD 


NCINNATI 





Steam Jet Pumps, - From $4.00 uy 
Aigh Lifting Injectors, 


COUPLINGS, BOXES, COLLARS, ETE 
Weite for Circulars, Ete. 








STRONG, WELL BUILT, SERVICEABLE 


AM ENGINES 





CHANDLER & TAYLOR CO. INDIANAPOLIS, IND. 


UNIVERSAL RADIAL 
~ RADIAL DRILLING MACHINES 


= THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


port UNIVERSAL RADIAL DRILL Go 





Automatic Injectors, - “ $5.00 ap. 
* $6.00 vo. 


Shafting, Bangers,- - “ 81.00 0p 





COLIMRLA TJECTOR CO, CLEVELIMN 9 
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IRON AND STEEL MARKETS. 
PIG IRON. 


CLEVELAND (f. o. b. cars, net cash): 
Bessemer, $19 20; No. 1 Foundry, $17 80; No. 2 
Foundry, "$16 80; No. 1 Gray Forge, red short, 
$15 80; No. 2 Gray Forge, neutral, $15 30; No. 
1 American Scotch, $1780; No. 2 American 
Scotch, $16 80. 


CuicacGo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 50 
1700; Southern Coke No. 2 Foundry, $16 00 
1650; Southern Coke No. 3 Foundry, $15 50 
16 00; Southern Coke No1, Softeners, $16 00 
16 50; Southern Coke No. 2, Softeners, $15 00 
15 50; Ohio Silveries No. 1, $18 25@18 7: 75 5 
hio Silveries No. 2, $1725@ 1775; Ohio 
Strong Softeners No. 1, fig oo@19 50 ; Ohio 
Strong Softeners No. 2, $18 25@18 753 Lake 


Superior Charcoal Nos. 1 to 6, 00@2I 00; 
Tennessee Charcoal No. 1, $19 50@2000; 
Tennessee Charcoal No. 2, $19 00@19 50; 


Southern Standard Car Wheel, $22 00@24 50; 
Tennessee Standard Car Wheel, $19 50@20 50. 


CINCINNATI (re _—— by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No. 1 
os $15 25@15 75; Hanging Rock Coke, 

found dry, $1750@1850; Jackson Co. 
Biome Coal, No.1 foundry, $165 S°Ot7 2; Ten- 
nessee Charcoal, No.1 foundry, $17 50@18 50; 
Hanging Rock Charcoal, No.1 foundry, $21 00 
@22 00. MILL Inons—Standard Southern Coke, 
grey forge, $13 25@13 75; Standard Southern 
Coke, mottled, $12 00@I3 00 ; Cold Short South- 
ern Coke, grey. forge, $13 00@13 Fo Strong 
Ohio Neutral oke, grey forge, $15 16 00. 
Car WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $22 50@23 00 ; Tennessee Car 
Wheel, $20 50@21 50; Lake Superior Car Wheel, 
“ sare 50. 


pene reported by Rogers, Brown & 
ay Mahon ng and Shenango Me ae / strong 
Ne. 1 Found: , $18 25@00 00; Mahoning and 
caenee, Val ey strong, No. 2 eg $17 25 
@oo oo ; Niagara No. 1, Niagara 
No. 2 , foo 00@oo 00 ; Niagara Na. 3, Fad 00 
Ohio Softener No. 1, $18 25@o00 00; Ohio So omer 
No. 2, $17 25@00 00; Lake Superior Charcoal, 
oo@oo oo ; Tennessee Charcoal, $19 2 00; 
Southern Softener No. 1, $16 75@oo 00; 
ern Softener No. 2, $15 75@00 00; Southern 
Strong No. 1 Foundry, $17 75@0o0 00; Southern 
Strong No. 2 Foundry, $16 75@oo 00 ; Alabama 
Car eel, $24 co@o0o0 00; Hanging Rock Char- 
coal, $23 00@24 oo. 


LOUISVILLE (reported by Hall Bros. & Co.) 
Hor Biast Founpry—Southern coke No. 1, 
$15 00@15 25 ; Southern coke No. 2, $14 25@14 50; 
Southern coke No. 3, $14 00@14 25 ; Mahoning 
Valley (Lake ore mixtures), $17 75@18 753 
Southern charcoal, No. 1, $17 00@17 50; Sout 
ern charcoal, No. 2, $16 50@1700; Missouri 
charcoal, No. & a S018 50; Missouri char- 
coal,No. 2, $17 . FoRGE—Neutral coke, 

$13 75Q14 00; Cold "Bort, $13 75@14 co; 

12 75 1325. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2200@ 
2300; Southern (other brands), $18 00@19g 00 ; 


Lake Superior, $22 50@23 oo. 


Sr. Louis (reported by Rogers, Meacham & 
Shields): Hot BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 75@16 25; Southern 
Coke No. 2, $14 75@15 25; Southern Coke No.3, 
$14 25@1475; Southern Grey Forge, $13 75@ 

14 25; Southern Charcoal No.1, $17 jo@i8 oo, 
Southern Charcoal No. 2, pth, alba t 

Charcoal No. 1, $16 SGI? 09 Missouri Charcoal 
No. 2, $16 00@16 50 ; io Softeners, $18 0@ 
1950. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $21 75@22 25 ; Southern, $19 00@ 
22 50. INNELLSVILLE Coxe—East St. Louis, 
$5 65 St. Louis, $5 80. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$20 50@21 00; Lake Superior (coke) Bessemer, 
$20 00@20 50 ; Katahdin peetns charcoal), $24 00 
@25 00; Lake yey! Coke, Foun ry, all 
ore, $1 3 25Q20 75, 75: ke Superior Coke, Found- 
ry Ginde Yoo co@oo 00; Standard Ohio 
Black Band, $00 00G00 09; Southern No. 1, 


$16 50@17 00; Southern Forge, $15 00@ 
15 25; Jackson Count Oni) silvery, $19 00@ 
19 25; Old Car Wh 02 CO@oo oo. 


LOUISVILLE ueiieil by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry $14 75@ 
15 25; Southern Coke No. 2 Foundry $14 25@ 
4 75; Southern Coke No. 3 Foundry $13 75@ 


425; Grey For “ $13 25@13 75; Southern 
Coke Silver lacey 4 copts oo ; Southern Char- 
coal No. 1 Found: 17 '50@18 50; Southern 


Car Wheel, Standar ‘brands, $22 50@23 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $17 00@17 io: No. 2 Foundry, 
$16 16 50; Grey Forge, $15 25@1 50; White 
and Mott ed, $14 0 14, §0; last Char- 
coal, $19 00@22 00 ; Biast Charcoal $7400 
@29 00 ; bo edad caee 50 


MERCHANT IRON AND STEEL. 





















































Flat Bar. 
1% to 4 by % to 1 inch......... ereceece abisushasnsienes I 95 
PEE Ss LORY Oo SRR ereeeereeeaIRE 2 05 
1% to6 oy 1% to 2 inch 2 38 
1% & 1% oy 36 to % ince pvessnebuctnosnnonssessaceees 2 05 
1 &1% H to YH inch......ce..sceee 2 15 
%, % and a Rabo Pra mart cdtasdaniabneimaheniansl .2 35 
Round and Square. 
1 to 1% inch I 95 
0 i ci abbintdcintichncdiiaabiasshetendeetasatieinid 215 
2% to 3% inch éagsuabbabnnnetonnaeneacceseted 245 
3% to 4inch...... ° 2 95 
‘ to 4% - Sen peavedushes seaneneboceuneenees emnnanececsee ces 3 45 
to 5 inch......... adeaneiel 3 65 
Oval. 
tk RIT EIEE SESS Sate Se ER ee 2 
ID Bit Se xcdassoshoinsocsbedacionesna punesvegnabnnsosniencl 2 = 
seseee 275 
3 15 
Half Oval and Half Round. 
1% to 3 inch............ 3 05 
Ato inch.. sedans ooh 2 65 
inch... 3 25 
ehanese Soneenesensee cvcccccen§ 45 
PBereecccvecscesconcccesncssencntecns — » geedsccssecccosooncses son 95 
Heavy Band. 

1% to6b By pad pee inch.. sonees 
if xo I yt aaNet 2 25 
and §-16 inch 2 45 
and 5-16 inch 295 





























Hoops. 

1% to 4, Nos. 13 to 15. 275 
1% to 2, Nos. 16 to 18...... 2 85 
1% to 2, NO. 19....000 295 
1\% to 2, No. 20 3 05 
1% to 2, No. a1 315 
1% to 2, No. 22 3 25 
15-16, 1 and 1%, Nos. 13 to 15 295 
15-16, rand 1 ’ Nos. 16 to 18..... 


No. 21 





15-16, rand 1 


15-16, 1 and 1 No. 22 








15-16, 1 and i Nos. 19 and 20 
t) 





, Nos. TZ OO TS rccccccscccces cocee 


’ Nos. 16 to 1 








’ Nos. 19 and 20.........0.+. 
No. a1 





No. 22 








13-16, Nos. 13 to I5. 





13-16, Nos. 16 to 18 





13-16, Nos. 19 and 20. 





13-16, No. 21 





13-16, No. 22 





» Nos. 13 to 15 
Nos. 16 to 1 








ING, BE. cccccccersessecese 





d Nos. 19 and 20 
, 
’ 


II-16, Nos. I 
II- -16, Nos. 16 tor 


COD BS. coosncccooceveescscccvooesce 








II- -16, Nos. 19 and 20 



































II- -16, BNO. B2.ccccccccee 4 05 
11-16, Se ee 415 
, Nos. 13 to 15 3 95 
, Nos. 16tor 415 
, Nos. TQ ANA 2O...ccsrersecereesereeeeees MBB .cccccceeee 4 25 
END. BE ccccsoveccversnecsesocescosovoccevesccesnesvcewscoeeed 435 
bp INO. BB. cccccccccccsvescsoveccccoscccccs 445 
No. 23 4 65 
Light Band. 
1% to 6 by % to 3-16 in 235 
i to 6 by phy Ir and 12 
1 to 1% by he 3-16 in 
1 to 1% by Nos. 11 and 12............s0000 
and 13-16 by % to 3-16 in 





and 11-16 by 


and 9-16 by fa to 3-16 oe oun 


and 9-16 by 
by % to 3-16 in... 


.Irand 





by Nos. 11 an 








Wagon Sox Iron. 
inch, beveled edge, by Nos. tz and 12......2 95 
i 


Fan 
and: 3-16 by Nos. 11 and 12... 
and 11-16 by %! to 3-16 in... 



































nch, 13 and 14......3 15 
inch, sed - 94 II and 12......3 25 
inch, “ 5. ia 13 and 14......3 45 

Sheet Iron. 
No. 10 to 14 2 65 
No. 15 to 17. 2 80 
No. BO BE .ccccccccccccsccccccccccoce 3 00 
No. - CO Bh rcrcccrcoccccccccccovcepecccccocccecccocsoccesooees 3 20 
No. 25 to 3 35 
ae coceee 345 
No. EE 
Iron Boiler Plates. 

zat. % inch and heavier 2 80 

SS" gsi. aa posocsconcecososscenas OS 
é H No.1 S a en deeeubcavte 3 30 
CH Flange, “ sa 4 05 
Extra Flange, ee ndinnahenaunesainnaal 455 
Solid Fire Box A 5 


Steel Boiler Plates—1-4 in. and Heavier. 














lates 90 anand wide. 





¥cb extra 
c 









in. wide... 





104 to II 





ROUND, SQUARE AND OCTAGON. 


1to2in. inclusive 


American Cast Tool Steel. 





g16to%in “ 
7-16 to ms and 2% to 3 in 

















¥% to 4 in......... 
NS EEL LLL NE: 
i I cciensens cena andienabbiecainieansatieabaianvesecbiead 
to > 9°32 and 6% to7in 
3-6 in 
Flats. 
cts. Ds 
2 to 9-16 wide by 2 to % thick........ paceasieannest anna 
Bessemer and O. H. Steel. 
petiany henensenavucecneesescesceensetes base price, 3 00 
Sh A TES 3 co 
cing seaseaSannnesotegnenebhn oxsonesannnie oo ¥ 3 5° 
OS ae " 3 00 
|) ere " 3 25 
Cutter Shoes, tapered and burr. * 3 25 
English Tool Steel. 
CBBOP’ Boe rcccrerecccccecccscscccscsocsscce soeceeee eocenecncconcs 16c 
obson" * a Best”’ 6c 
Burden Boiler Rivets. 
3, 11-16 and % inches diametert.............. 4 00 
ridge 4, %, 11-16 and % inch diam............ 4 00 


SCRAP IRON AND OLD METAL. 


No. 1 R. R. wrought scrap 


NO. 1 Wrought SCTAP........ceccereseee 


No. 1 Machine cast scrap 


eeeeeece 


TPO BEIE]R..0ccccccccvecccccccccccccscccecocevcecsscoeceess 


Axle turnings.. 








Wrought turning (free from one Napacutebaall 


Cast borings.. 


Uncut weotant iron boilers... wale 
Steel easier Plates... cccccercrcrserssevcrererres ove 


Grate Ba 


eeeeeerenses 











Pipes and i flues oe Sa m 


Tank iron... 





Hoop and band irOn........scccssessee me 


Sheet iron.............. 
Wrought drillin 
Malleable iron..... 


Reported by Messrs. BLack & POLLOCK, 


<i-nati, 


Railroad Wrought pinuiindeosnndeibecbends bhavecanhenl 
No. 1 Country Wrought.........cccceceeseeeseeeee 
Stove PLALE......coccoccssscorscccrcccsccvescesssevecococes 


Machine Castings. 
Hoo 
Casting Borings... 

Wrought Turnings.... 









SES ED sundaiessoweene 


seeeeeee 


Hoops, Wire of 


CLEVELAND ROLLING 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgin Bar and Spring Steel, Steel Street Rails, Steel Oil 
Barrel AT wine ine nek Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 





MILL CO., 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 





CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


Irom = Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


OLEVELAND, OHIO. 








J. H. OUTHWAITE. W. G. POLLOCE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


trom Ore, 


Perry-Payne B’ld’z, Cleveland, O. 


THE CONDIT-FULLER C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE - .- 


— AND — 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 














Cleveland, ” Ohio. 
* e 
Sy 4 @ | MANUFACTURERS OF 
72 2. 
03.5,2-5) 
» seegs in| 
KB Sivas o| 
OT fens 5] 
- oar asse 
nm DO ESmMUTE < 
Re r-eqkernw 
Sem acon 
Se sehscee 
Mey ORO Sa | 
_ = j 
@eoxk ° 
ars: 
se 





Hoisting Engines 


OF ALL SIZES. 













Address, 


JOHN F. BYERS, 
RAVENNA, 0. 

















— MACHINE WORKS 


ORT WAYNE 
. INDIANA 
o BUILDERS 


| . wf i 





H. N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 
PLATE STEEL. 
BoILER RIVETS. 
Norway IRuN RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
Bar IRON. 
Bar STEEL. 
STEEL AND IRON ANGLES. 
SHEET IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BrEAMS AND CHANNELS. 
STEEL RAILS AND CASTINGS. 
GALVANIZED SHEET. 
PORTABLE FORGES. 
RAILROAD AND MACHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 
Telephone 95. CLEVELAND, O. 





PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons dail y- 
Office, 6 Mercantiie Bank Buliding, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
Tas. PaTTERson, fales Agent 


Hartman’s.Patent Inside Sliding Window Blind 


is the most 
popular Blind 
n America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 
economy. 

Not Com 





The Only 
Blind that is 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 





gives entire 
satisfaction. 
Thousands 
are in use. 
Send for illus- 





Agenis wauted everywhere. 
trated catalogue and prices. Manufactured by 


GARTMAN & DURSTINE, *°,322cer""5¢ 
TWO BOOKS 


—FOR— 


Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 





BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice 


Presenting best methods and original rules 
for ay wre ood, sound, clean castings, and 
giving detai pS dsomterion for making moulds 
requiring skill and experience. 

Alsocontaining a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


Cleveland Printing & Publishing Co., 





CLEVELAND, O. 

















































Vy 





THm IRON Trapp Review. 












































































































































































































MACHINERY SUPPLY MARKET. oem Soares. 
Tlinois Bolt Co. list..............0 sveccercesereeesGll® JO 
Anvils. Nuts and oe ge 
I csocicssssmesttieccepenntiedinweovvieiienia @DBo@ro | Size of bolt inches — 4 ba] I 
Wrights.............+ ---@ ok | Square $3 #, 4 3 3% 
Bellows. 1336 11% ed 5 
eran { a disqo | “In tote icss than 10s be. pe ® aaa 0.4 
a. Bullock's... dis so&10 | boxes add rc to list. 7 
IED sia: siincentibainind one 84 o& 10 
SS RATES: BH scala saaasiel wis 40&10@s0 1 oe (wire.) 
Belting. i RE Serene dis 70 &10 
Boston Belting Co’ 8 anenee... dis 70 tandard Pe Peany 17 Nails, ¥ Rane anre wate es 30 
“ “ EXER ene , Less than car lo .40 
0s GEE TiO cc nscictricortenninnsieiticocincs’ Ollers. 
Cleveland Rubber Co. extra standard dis 60m io 9 ee a 60 
Shultz Raw Hide Leather Belting, single, ee ea ee 8 50 
dis 40 | Malleable yo 8), No. 1, $3.60; No. 2, 7 00; 
Shultz Raw Hide - -—tcmend enema double, TOs G; BEBO FH GO Rrescedessecessccsveses di is 1r9@10&10 
and Light Double.......... dis 40 ae Steam. 
Standard, oak tanned.. 8 Bos 
Alexander Brothers’ pure oak tanned. ...dis 45 ton Beltin 
American Pac 
Blowers and Exhausters. Russia ‘Packing 
FR ee dis 20 | Italian Packing 
Boston Blower Co...... dis 35 | Pinmbago Piston 
BR TRIC 200000 00000000c00-s009 pemtonscsvonscosbeosevceseseces dis 35 | Morriso”’s “ wn... 8 bso 
Borax. *quare Flax “ -# so 
Sheet Rubber. scesouctsessessomvesesceee tt WD) SEEMS 
seeeecseseesecensseeoes ee a, B94@10% | Exceisior ee Ib48 
Wlte on nvnnrnn sn oss tg 200 | nastssnte, ¢ 106 * ony ee etal 
abe ememmaammenet incmechememid Te B07 Macsncnneatg Gl 6 
BBB cocesscccnccnscsecccerccscccoccsocoecnceseuseszese eosecen: Ais Pulleys. 
Chucks. ee’ ate Walter Lieta.c.ccccrccrccccccsseed dis 45 
Cushman’s 4 Jaw Independent. imeetle 45 rt Pulleys 
Combination............... aaobeamed dis 40 | Split Wood Pulleys 
| SRS a EE dis 30 
va 2 ad Brass bare jnsinbeteed _ 3° | Iron, Thousand, list November 17, a 
Wescott’s Scroli Combination.......... ~srnsis 33 Iron, Ordinary, Cooper's Block and Gussieas 
Longe: —s D bri. dis = list November 17.......0....cccseeeeeees pes dis 50 
Horton’s Universal.. Copper. # So@so&10 
Independent............. i Rope. 
Whiton’s Independent... ei Manilla, % inch and over...............s00008 8 Dis 
National Combination.........-.-... Sisal, % inch and OVE ............cccccsseceeeee 8 Dis 
Sweetland - Sates Sand Paper. 
Almond Drill....... 
Storse “ B.A. & Co..... pistnenenecenesenenanes sesceseennenens dis4s@s50 
Skinner’ s Combination Lathe... dis 33% | H. H. Bartom’s........0..sssesseesseessseseeseeees dis40@45 
Independent La: he.. New England Flint.......... wocenee dis 40@50 
Unive: sal Lathe..............000 Barton’s Garnet...... is 20 
BREED ersvanicccdentenbodetesssdssseesyssees Saws. 
Cutters and Reamers. Disston’ 8 ae a seecccececoeorevcescsecsooeeseecase dis 45 
a ro dis 10@15 ee. seees senses cseccseecsesees seeceeseooes ae 
Oe eee E EEE EEE ESEEES EREEEEEEEOOOEEE SEO ES “e To eee et 
Pratt & ons secesoresecssosecsouce dis 10@15 Hack Saw Rae pisiecapendnnd dis 20 
Standard ........-rveersee ceservrneevseserrnevseeeed dis 10815 ER cnticcicisenisnneecteseces Tomasi) dis 20 
Brown & Sharpe, sowey A Cutters...........dis 15 “ “ Star dis 30 
Gear Cutters............. edi 15 Saw Swages Disston’s..... “ 20 
caer PY. ge 2, eee 
Cast Stee! rm serscoerenerenerneesen ‘ 4 Db «Mill, aang = Drag Saws.dis soto 
Trom, stee] Poimts...........sseerecrerreeeeees eves 3 8 ee ere ees 
Silver Steel” Diamond 
Drill and Drill Sockets. Cross-cut Saws.............. is 7oc per ft 
I isn sc castakacsevesscrionsi ccntestastions dis 50&10 " Dexter Cross-cuts porsodsvened dis soc “ 
Morse Taper and Straight shank to re ee Se Os dis 30c  “ 
SI ssacisdatgineecenbengedtunhociahesmavinanbacueneenan’ dis 50&10 ™ Tuttle Tooth Cross-cuts..dis 25c “ 
Morse Tap er and Straight shank Larger *  One-man Cross-cuts......... dis 32c ‘“ 
NEED: SEIET <c.ccccccusdanbtoukdogunbtencceseetaeecsexsoensed dis 25 | No.1 Handles pudyestitbudeceeeNanaachend dis age per pair 
Drill Sty ocaaghneadicea dis 25 | No.6 dis 16c 
mendes’, Twist Drilis... pinaianeben ..dis 55@35&5 | Excelsior Saw Toois piaieiiaien beara tesialve: Sadat $6 per dos 
Clevela covccccce coccocooeGlS S5Q55S&5 | Perfection “ —.cececcccseee eecee ecccas ee, 
Emery. Detroit Saw Works, » Gireuiar eoncneesseoseessed dis 50 
No. 4 to No. 54 to ee, Cc. F. “ “ “ gid zi 
gr. 150. gr. FF. 
Kegs, # D............ 4c g ¢ 2%c 
kegs # D........... 4kKe 5Kc 2%c Wood Screws—List Jan 27, 1889. 
kegs § D.......... 4c Siac sc pS ee ae aes dis 50 
1ocans,1oincase 6 c ec sc CE NIE SUDA 6, scacoennnscsnnnscssatnbsieosnuna dis 40 
10 cans,lessthan I I Oa aicinctentenenindeecesinien, atte’ dis 45 
TO..seeerseeeerersereeres ro ¢ to ¢ 7c ES ELIA ate 
" Square Ca seereeesh dS 
Emery Cloth and Paper Siuaeee > se 
Barder, Adamson & CO.......sse.ceseeereees dis 45@50 | st c H.C. P........ ‘dis 70 
REE IE, Sen dis 5085°&5 Machine, fiat head, iron... dis 65 
Machine, round head, iB ccneccnmnetesconttianta dis 60 
Bench and hand— 
PON ee dis 75@75&10 
Coach, patent gimlet point. dis 75 
‘ Shovels and Spades. 
Ames’ list November 1, 1885 
III. ‘cl cseaidlaiddainantedsinensaempadsaaonees 
Hussey & Binns, railroad..............ccsseee 
Taps. 
Files. Cards, Hand and Nut to 2im.........0 dis 50 
hes eee haseanantnessccssctiabeenid dis 60&10@6o&10o&10 | Carpenters’ sa lS PO $ 50 
. lil i ITE IO DELILE Se ANE dis 25 | Morse ’ is © gant 8 50 
Black .. pamapettas od a 60& 10@6o&1o&10 | Pratt & Whitney ” * new list dis 10 
— 1a MONA.,.......000. 000 dis 60&10@6o&10&10 | Machine Screw TapS......cccccccccceeceeeeeceeees dis 55 
C oaes be serecercecereceserernl Ss 60& 10@6o&1o&10 | Pipe zope EE EN 
Diseton’s LR MEI SIGNS RE MRE dis 65@70 I II cos csadcicoseconncesscuknccmsessansaenie dis 25 
WEBtETN.......0ccccrsccccrescccccesesseecscees nn  cepuesseaanenenabeal dis 50 
pe he Caeaniacananes is ane INIT orca reccce Sesassssuansunisebaccanaouncd sori 8 40 
BOWE Bicones cocecrccccccocepecseoccoese 8 
Rewnolds Rros.’ Hand Cut..........ccccccceceeees dia } Twine a. 8. 
Industry File Works, hand cut dis so | No. 12, Flax Twine, 4 and 4B Balls... om 
ao 18 ya nd % ook oes 
Hammers, : 0. 36 “ “ Ya i% “ :.16C@27 
TER. 1 P ccecntncoeageapscccnapesuaneecaen toncscccsesssaqensose “ 40 >Fiy Hemp, *S & “ > Balls (Spring Twine) rie 
Atha new RE RR # 50 Oe ee Bes secaseens cesaescesecnec 12@12Kec 
Heavy hamuiers and sadaes under 5 ibe. I 3-Ply ‘“ % Ba Batis seh Sunbnabaaupannhoetons 11@11K ec 
over 5 Ds 14c, new list. Cotton Wrapping, 5 Balls to D............... 15@1 














PATENTED 
April 23, '89. 















THE ABBOTT 


CHECK PERFORATOR 


For perforating the original amount 
in Checks, Should be used in the 
office of every person, company 
or corporation who have a 
bank account. 


Investigate and learn the risk you assume 
by not using it. 


PRICE, - $30.00. 


ABBOTT MACHINE CO., 


47 and 48 South Canal St., 


CHICACO, ILL. 
Pittsburgh Office: 


moe fe cess 631 Wood St. 

e**, * ete © 

of % [8% s Seece All kinds of perforating 
*ee® eo° 4° ° stamps made to order. 





























Vises. 
Solid Box dis 60 
Parker’s dis 5 
Prentiss meneroveceuccccesce eoseevinneaqenccemvienare’ dis 20 
i EEO ADE: dis 30 
rrett’ 8 30 
Miller’s Falls dis 40 
PINE Misecsinisintnbnncusniieibunnsiptinntekantabindicel dis 10@15 
ee aciesiesiinacanteine dis 30 
Wire. 


WOES CME CONE si. .cserresceccsntsbrcomnaied 
Bright and annealed, Nos. ‘0@i8... dis is kos 


. a I a6 is 

’ os. 703 dis 7 

Coppered Nos. o to 18, market list..dis 798° 
vanized Nos.oto18 “ = 





see ceeeeee’ 

















Tinned market NosB. 0 to 18.........0006 ss00 dis 67% 
Tinned Broom Wi dis 7es@qo8s0 
nn TOOM Wire............000r0s 10 
Annealed Fence, Nos. 8 and 9 vaseodia wee ceoseeeesGiS 75 
Annealed Gra —— ep Ee dis 75 
Stub’s Steel Wire regular........... -$6.00@D dis 3 
Wrenches. 
COG MEI, ociccn ceccstoneviinssiccnns sevecseceseseesGd® 50 
Girard Standard............... estprvene novenensll pm tag 
Agricultural dis 75&10 
Mechanics’.. dis ss&10,& 3 
Bemis & Call’s Combination ...........-.-- dis 8 35 
Donohue’s Engineers dis 20&10 
a > ee "Diop Foraed. eeecee ae 60 
n cer’s Drop Forged..........dis 10 
William’s is sia agen «-+-dis 10 
Alligator ” ad éhitennte -dis 40 








on trial. 





Improved Screw Cutting 
FOOT AND POWER 


Drill Presses, er Band, Circularand Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
Catalogue mailed on application. 


ATHE SEBASTIAN-MAY CO., 
164 West Second St., CINCINNATI. 0. 


meta! 









Webster, Camp & Lane Machine Co. 





MANUFACTURERS OF ' 


Mining Machinery, 


Improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
Gat rope. 


Wire Rope Haulage 
Machinery, 
Endless or Tail 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Rope 


kien or Slide Valve Steam ‘fnainec, Sheaves, 
Cages, Buckets, Etc. 


@@Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





Magnetie Concentration of Iron Ore. 
MONARCH SEPARATOR. 


Non-Bessemer converted into Bessemer ore upon a commercial scale, economically. Capacity 


fifteen tons per hour. 


Samples treated without charge. 


Correspondence solicited. 


H. E. COLLINS & CO., Agents, 


MAGNETIC SEPARATOR CO., LEWIS BLOCK, PITTSBURGH, PA, 





THE THOS.D.WEST FOUNDRY, CO. 


CLEVELAND.O. 


aA ny 


EAN VY 


IRON.CASTINGS.. 


DAILY MELTING OF Yi ad ot OF I i daar o— ae en. 


ag se 


FACILITIES FOR ECONOMICALY TURNING OUT 
SMOOTH CLEAN CASTINGS. 


DUPLICATE WORKA 





SPECIALTY 





Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 





) Send for 1890 Illustrated Cata- 
Jlogue. Address 


P| The Jeffrey M’f’s Co., 


COLUMBUS, QO. 





Standard Fiber-Ware. 


Water, Dairy, Fire and 
Chamber Pails, Wash- 
Basins, Spittoons, Slop 
Jars, Mats, Etc., are 


USED BY EVERYBODY 


who knows its merits, 
because it is 





Handsome, Cleanly, Durable, 


and is made from Flax Fibre, in s oy ena plain 
and decorated, white and colored, and is 


SOLD BY ALL DEALERS 


Who keep abreast with the times. None gen- 
uine without this trade-mark. See price list 
elsewhere. Send for catalogue, etc. 





ub 
DnIntite INKS. ° 


» C/N C/NNAT/.: 
A&W INK USED ON THIS PUBLICATION 








1 ] 4 a The Crescen 
Engineers’ Specialties, ‘-sericats 
and Automatic Grease Cups will effect a sav'n 
of 75 Pe per cent. over oil Investigate th 
merits CRESCENT MFG. CO., Cleveland, ©. 
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Cast iro: 
Cast iro 
Cast iro 
Ives’ pat 


Wrought 
Cast bras 
Cast Iro1 
Fast joir 
Fast joir 
Loose jo 
Loose jo: 
Loose jo’ 
Loose pi 
Loose pi: 
Loose pi 
Wrought 
Wrought 
Wrought 
Wrought 
Table Bu 
Regular 
Light in: 
Loose pi: 
Light lo« 


Carbon 


Eberts 
No. 1—Sl 
“A.” Sie 
‘B,”’ Str: 
‘Cc, 6tri 
Stringed 


Asphaltu 
Asphaltu 
Coal Tar 
Coal Tar 
Coal Tar 
Roofing | 


Trace, 6% 
Trace, 6% 
Trace, 7-1 
German | 
German ( 
Galvaniz 
Jack Cha: 
Jack Cha: 


Socket F: 
Socket F; 
Socket Fi 

I. J. Wi 
Tanged F 


Kxcelsior 


P ails, wa 


Jars, slop 





Serica 


Trem IRon Trapp Review. 











OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


THME AERATED FUEL CO. 


425 MAIN STREET, SPRINCFIELD, MASS. 


FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. §. 


W.S. COLLINS, Tempce Court, 7 BEEKMAN ST., ROOMS 814-816, New York. 


t 
' 
. 





Represented by { win. PICKETT, SON & CO., 170 Lake 8T. CHicaao, ict. 
Cc. S. BARROWS, 6 Wave BLoa., CLevecanp, O. 


Also for Michigan and Indiana. 
SFSEND FOR CATALOCUES. 6a 


















CHILION JONES, Gananoque, ONTARIO, 
G. M. SMITH, Los Anaetes, Cat. 





HARDWARE MARKET. 


Augers and Bits. 


COMMON AUETS ANA DItS.......0cccreceeees eeeeee 
SmEl]’S....ccccccccreccvccsccccrcrcoceccoccessoocsecgeces di 
Cook’s Douglass Mfg. Co 
eee We. augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 

Large, $26.....0000..0000000rcrseceeeee woreceved dis Bees 
Hollow Augers, Ives’ 10 
Hollow Augers, Bonney’s Adjust. ¥. 






























































GOS. $48......ccccrccccorcscvccescees is 40&10 
Hollow "enacted Stearns’ Adjust. . 

GOS., $4B.-cccreccccescssccees oy: 20810 
Gimlet bits, common.......... per gross $3 
Standard Bit Stock Driils...........dis sokro&s 
Ship Augers dis 15&10@15s&10&5 

Axes. 
Makers’ and Special Brands— 
First = ee SHEN $B doz $8 oo 

QUESTS wresescccscossess ° 
Full ‘polished 

Bolts. 

Cast iron barrel bolts....... dis 70 
Cast iron shutter bolts, etc..........0+. eusoonnend dis 70 
Cast iron chain bolts cooeseee dis ss 
Ives’ patent door bolt....... 00 nese « ecccereecssees 
Wrought iron barrel bolts ais 
Wrought iron square me a cnsecenonsease” dis 70 
Wrought shutter DOIts.......0. oe. sesereeees dis 60&1 

be list 
Carriage, commen. new list .. dis 7o&10&7 
Tire, common, ne dis 70 
Carriage and tive, Philadeiphia + . 

tern...... s 
stove. bolts — 
ing | pests puaivenalbe “ ais 60&5 
M NE.....006 eccerescccoseccoeee covcccseesseeGlS 7581 
ms dis or gee oo 

Buckets, Elevator. 
<isaielenaiaal dis 50&10 

Butts. 

Wrought brass. dis 75&10 
Cast brass, loose joint.............s:s04 sovveee Gl 3356 
Cast Iron— 
Fast joint, narrow.........++ coneeed dis 10&5) 
Fast joint, oan. dis 50&1 
Loose joint... sna nebubséeoreceses etiiontn 
Loose joint, jap... bevevescescescesccoesses coves dis 70&5 
Loose joint, jap. with acorns 
LOOSE PIN, ACOTMS....cececreeeeereesereeseesseeees 
Loose me japanned acorn..........ss-. 8 
Loose pin, soaeea, jap. plated tips......... dis 70&5 
Wrought steel _ 
Wrought, fast joint, narrow...........0...di8s 70&5 
Wrought, fast joint, broad................... dis 70&5 
Wrought, loose joint, broad................. dis 70&5 
Table Butts, back flaps, St ctasccuagnserand dis 70&5 
Regular fee 9 tll CIE dis 7¢&5 
Light —aee ee Gewneaane dis 70&5 
Loose ye. St EIS .dis 70&5 
Light oose ‘pin.. pensenoenen perocsncsosocsonccesoscces dis 70&5 


Carbonized Felt and Building Papers, 


POWERVILLE BRAND.) 

Per roll of 
Eberts Bros,, Detroit. 500 sq. feet. 
PD Ce SS en 
“A,” Stringed Roofing, Light. 
‘BR,’ Stringed Roofiag, Medium. 

‘C,” Stringed Rocfing, rary. 
Stringed, Rosin-Sized... ie 





MILCELLANEOUS 


Asphaltum, Trinidad Refined, @ ton.....$30 00 
Asphaltum, Fine G ade, # Ib 08 


Coal Tar Felt, 1 Ply, @ th EOE RS a 8 02 

Coal Tar Felt, 2 Pry, @ roll 108 sq ft...... 1.42% 

Coal Tar Felt, 3 Ply, ® roll 108 sq ft...... 1.85 

Roofing Pitch, 8 gal Seuueluieke dbtahdanisace cancer .09 
Chains. 


Revised List. 
Trace, 6}4-10-2........ ® pair 1.03 
Trace, 6%-10-3........ ® pair .92 
Trace, 7-10-2.. pair 1.11 
German Halter ‘Chain, list June: er dis pea 
German Coil, list of June, 188 based 


Galvanized Pump SIE coconces socessseonees 

Jack Chain, Iron............006 cibseeaimanecell dis Bas 5 

Jack Chain’ Brass...... Gacabeecnascbemabennenesennell dis 75 
Chisels. 

Socket Framing and Firmer.................0004 dis 


7 
Socket Framing and Firmer, Buck Bros..dis $4 
Socket aaeet and Framing, L. & 
ee RL REE ae soon is 308 5 





T ranyed Fi nae penauphenenenssas sonssunnoannale dis 40&10 
Outlery. 

i eee es net 

ne RE Se ee net 


Pails, water, 12 qt....... 
Dairy, 14 qt. oes 














Fire 12 qt..... oo ... 
OUSOF Cx oo 6 50 
BUGTIND caskasanisbaketss@acsutiessd weds Ghee OD © ceccee 
BUSBY wee seecscoeserees GOD scone’ cence 
<aees r)s5 and 

a ae OT a 6 8 
Commode eee ae 


Jars, slop, 5 and 14 Qt..+eree 8 00 9 OO IO 00 





Basins, wash— 


10% ctr sccccccocccsoces 2 00 
32 SCR... 

SBE BME Meccocescocessevcos evesecoconnn oo 2 75 
iia ME isisvess vaccsniseqnenatennasiny : 





Bowls, fruit 








Baskets, waste paper, 13in 
Spittons, gs Daisy,’ p essed 


8 inc! 450 5 00 





om 
83 

















to and 11% inch 6 50 750 
No. I plain; No. 5 decorated; No. 5X White 
decorated. 
Gimlets. 
Nailand Spike.......... antes miaeehedined dis wees 
Double cut, —r Ti kssteseeetiinnaiassastienmsianl dis 25 
“Bee’’...... seccssrsrsessceeeee STOSS $12, dis 25@25&5 
‘Babi 
Barn door, old terns...........d1s mpeaune -y ~ 
Soe (Anti-Priction) Laiebesekan snes: anne .-lis 60 
Ridder’s. 
Terry’s Patent 
TAZON.....0000 
Richard’s 





: os Nails. 
No. 10 8 6 
Ausable, # D..2 
Putnam, $D..1 
Essex 








Horse Shoes. 











oe rE $8 keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 
factory B keg $4 00 
Mule Shoes, at factory............s0es0 Keg $5 00 
Knobs. 
Gecsioge, jn apannet.. seseesee ZTOSS Soc dis 6o&10 
Hematite tite d 2% bs, ii i Be as 
ematite he no new - s I 
Door mineral............ senaneniensericenenad i sseqgete 
need Por. japanned............ OLA ORS dis 7 78c 
EEE SPIN SIT ccotccuencusssstetensccenncesuel $2 2 25 
Door Por. plated..............++ siniadediinantion $2 25 


Locks, Bolts, Etc. 
P. & F. Corbin, Locks and Bronze Sane. 


Doorc locks, knobs and latcheS.........0.0.0... dis 60 
Escutcheons and keys........ esceccevoncoeeee dis 60 
Padlocks and padlock OS RE REEE dis 70&10 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pu‘ls, genuine SS SES dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine DromZe........crceecseeeee is 60&10 
i Rf, dis 60&10 
Store door locks and latches............... dis 60&10 
TEE dis 60&10 
Shutter hinges&flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze Ns insaccesnsctanned dis 70 
Flush bolts, genuine bronze................000+ dis 70 
Shutter knobs. genuine bronze.............+.. dis 50 
Shutter bars, genuine bronze................... dis 60 
Sash lifts, genuine ee SE dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze...............c00+ dis 60 
Drawer pull, genuine bronze................... dis 70 
Letter box plates, genuine bronze... .dis one 
IN I ascrccisccskedidgencenscoabenseaens dis 


Plumbs and Leve s. 





Standard list.. sada dis 70&10 

RINNE SEMIN. ‘si cnncinacetnbnccttesdententonsdiull dis 7o&10 

Davis’ inclinometers.................+. seeeeeeGis 1O&I0 
Pumps. 


Cistern, best makers..................... feo 
Pitcher ‘spout, best makers dis i ie Sogo oe 
Pitcher spout,cheaper goods. 

Pokes, Animal. 
Bishop’s I. X. L, 



















Bishop’s O K...... ® doz $5 25 

Bishop’s Pioneer.. Bac 3 75 

Bishop’s AMETICAN..c.cevsesscsssseoeesceeens doz $2 75 
Rakes. 

Cast steel dis 70 
Malleable............ woccccseneesees eoccnee saves dis 70@70&5 
Razors. 

A ee i TN, ,  csaciacccsgurenstanbenmal dis 20 

ostenholme & Butcher............. 04 dis 10 
REE PIII ccncscttsecdecundiuchsessei eabunnaincat d 50 net 
Rat Killers. 

PANE i vosicc cinensonncsscncnesvenenssmness ® gross $15 00 
Scales. 
Hatch, Counter, NO. 171........0..se++e0 $ doz $21 oo 
Hatch, Tea, No. 161......... poscoeese ¥ doz $6 le oo 
Chatillon’s Grocers.. ° 
Family Turnbulls...............00. coors y@ 0&0 
Scale ms, List of January 
12, I dis s0& 10@50& 1084 
Screw Drivers. 
Stanley R. & L. Co.’s Varnishes 
NOD o0000:0c000n cnccoannenoneninsemeananenennd dis 65&10 
Stanley R. & L. Co.’s B Handles..dis 60&10 
Sets interchangeables.......... see dos $18 dis a5 
Squares. 
Steel and iron............... ovccesncocece 
Nickel plated... ccccwcscarseqswee dis 75&10@80 
Disston’s try square and Tbe soos 45&10 
Winterbottom’s try and mi enaene 17 gokre 
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Tacks, Brads, Etc. Anameen oe cut tacks........... dis be gery 
PET CRETEB.. oie conscvesesocerescssosiessooes cove socees 8 
New List, Oct. 19, 1890. Copper finishing and trunk naiis......dis port 
Anprics iron carpet tacks all kinds Cigar box nails dis 7? 
8 70&10&10 Finishing nails. os *d 8 65 
.?e° carpet tacks all kinds.......... — 70& 10810 ee ge nails and miners’ tacks.dis Gases 
¢v edes iron carpet tacks, all ki Gimp, and lace tacks dis 70&5 
» * 70& 10&10 dis 66&10 
Swedes iron tacks.............ccrsseeeees dis 7yo&1o&10 | Trunk eid clout nails...... dis 66% 
Swedes iron kg amar ee sl tacks. ‘dis yo&io&io | Tinned trunk&clout nails 66&10&10 
Tinned Swedes iron tacks... dis 7o&10@io0 | Basket nails dis 66&10&10 
Tinned Swedes iron Uphoisterers’ ESE .. dis 6&1c&ro 
tacks....... is 7o&10&10 | Commonand patent brads............ dis 66&1c&10 
MANUFACTURERS 

=> 

~\is 

= wz 

—— we 

Sw eS 

== Wa 

Ww Works: SALEM, 0.; FINDLAY, 0. 
¥ 


General Office: SALEM, O. 


BRANCH OFFICES: 


261 Broadway, New York. 209 Phenix Bidg., Chicago. 
123 Soulard St., St. Louis. 4 Wiggins BI’k, Cincinnati 





We will make your patterns 
cheaper and better than 


can be 


THE 


done elsewhere. 


GOBEILLE PATTERN CO. 


CLEVELAND, O. 





FREICHT AND PASSENCER 


ELEVATORS. 


L SS. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


NEW YORK, 92 and 94 Liberty St.; 


BRANCH OFFICES: 


BOSTON, 113 Devonshire St.; 
DETROIT, Hodges Building. 


SEND FOR CATALOGUE. 


St. LOUIS, 301 Roe Building; 








rok NEU COB LES. 





a perfect wrench 


hold. 


Wrought iron open hexagonal turnbuckles. The only buckle made that has 


Made from charcoal 





iron. 


THE CENTRAL IRON & STEEL COMPANY, 


BRAZIL, IND. 


a@Sole Manufacturer, 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (¢) once a month; 
the double dagger (t) once in three weeks. 








PaGe. 
Bath Tubs - 
*Michigan Bath Tub Co.. Homer, Mich.... — 
ey wnewine Water Heating Co., Chica- 


HO, ILL... ncccccccseccveneccceees scncccrseseeverseseesecones 10 
Day Mfg. Co., Detroit, Mich’. eistaveweds AD 
Bolts and Bolt Siachinery—— 
Upson Nut Co., Cleveland...............ssssssse00 16 
Belt Holders— 
*w. R. Santley & Co., Wellington, O........ _ 


Boilers and Boiler Attachments— 


Babcock & Wilccx Co., New York 

Columbia Injector Co., Cleveland.......... o 

Penberthy Injector Co., Detroit, Mich...... 20 

Wm. B. Pollock & Co., Youngstown, O..... 19 

Jerneyv Electric c Light e3 Power —— Peo- 

ria Ill.. . 16 

Camp ~ teols- — 

Acme Manusacturing Co., Spring field, O.. 10 
Chaplets— 

Forest City Machine Works, Cleveland... 13 
Check Perforators— 





Abbott Machine Co., Chicago, II1.............. 14 
Chuacks— 
Parkin & Bosworth Co., Cleveland............ 20 


Coal and Coke— 
ee & badass Coal Co., Cleve- 





land......... ee » 3 
Cornice W oe 
W. H. Mullins, Salem, O.......0.....cccccseccceers 10 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O...........sss 18 
Car Wheels— 


eeveres soveseree 12 


Bowler & Co., Cleveland............ 
Chain Belting— 


Jeffrey Mfg. Co., Columbus, O....... cesses 14 
Damper Kegulators— 

*Curtis Regulator Co., Boston, Mass....... 18 
Die Makers. 

Avery Stamping Co., Cleveland............00 12 


Door Hangers— 
Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 12 
Dry Kilns— 
*akron Heating & Ventilating Co., Ak- 
ron, O 


Elevators— 
L. 8. Graves & Co., Rochester, N. Y.......... 15 


Explosives— 
Hercules Powder Co., Cleveland...............+ 18 
Electrical Manufactures— 
eveland Electrical Mfg. Co., Cleveland — 
rush Electric Co., Cleve Det ccacedlintions 12 
Elevator Buckets. 
Avery Stamping Co., Cleveland................. 16 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
Chicago, Ill 
Emery Wheel Flanges — 
*Edmurd R. ware, Chicago. I1l.. nae ae 
Hngravers and Kiectrotypers— 
Eclipse Electrotype & Engraving Co., 


Cleveland 
Union Hlectrotype Foundry, Cleveland.... 15 


Engines (Steam) 
*Chandler & Taylor Co., aeGeeapelis, 14. 12 


Jas. Leffel & Co., Springfield, O aka saenestonton Is 
Wm Tod & Co., You Agstown, O..........s0008 8 
Skinner Engine Co., Erie, Pa........... en 
Aetna Machine Co., Warren, O... .. a 2 
C. H. Presley & Co., Cleve and... 12 





Jenney Eectric Light & Power Co. “Peo- 
WU, il aceucansepenabeaseacebentacscesasnseibaetencticcestec 16 
Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 


Pa. and Chicago, iisckcas chnen> conctatinsaarastenese 19 
Van Duzen Gas Engine Co., Cincinnati, 
O.. .cecccoreseccccccccccccceccccesscccccsccecvcoconsescesoosess 17 
Engines (Hoisting)— 
John F. Byers, Ravenna, O.............::ceeeeeee 13 
Engines (Oil) 
C. H. Presley & Co., Cleveland, O.............. 12 


F ngineers’ Specialties— 


Crescent Manufacturing Co., Cleveland... 14. 
*Curtis Regulator Co., Boston, Mass......... 18 


Ejectors— 

James Jenks, Detroit, Mich......cccssessseereees 12 
Flue Cleaners— 

Crescent Manufacturing Co,Cleveland 14 

¢Butman Furnace Co., Chicago, Il........... -- 
Fiber-Ware— 

Standard Fiber-Ware Co., Mankato,Minn 14 
Files, Makers of— 


Regneite Bros., COlumbus, O.........00. see 20 
A. & H. Gough, Cleveland... stint 50 
Forges— 


Cleveland City Forge: & Iron Co., Cleveland 20 
For Sale— 


Foundries, Furnaces, Machinery, etc........ 16 
Foundries— 
Bowler & Co., Cleveland... 2&15 


Thos. D. West. Foundry Co., "‘iemsinna. tens 14 
Foundry Cupolas— 

Victor Colliau. Detr rit, Mich...............00+- 12 
Feed Water Heaters— 


Stilwell *. Bierce Manufacturing Co., 
UNE WD. iad et eabd Rs casinhanssennetibaabeccoepenne 

Laidia aw & Dunn Co., Cincinnati, O.. 

Cox & Morrison, Wheeling, w. Va 


Frost Proof Steam Traps— 





*Curtis Regulator Co., Boston, Masas......... 15 
Furnace Feeders— 

Brightman Stoker Co., Cleveland ............ 18 
Galvanizers. 

Avery Stamping Co., Cleveland................. (2 


Gas Machines— 
Datsott Heating & Lighting Co., Detroit, 





Gear Cutters— 
se ~ Cunningham & Co.,Philadelphia, 
12 


Fabric Fire Hose Co., New York............... 19 
Iron and Steel Rooting— 


Sykes Iron & Steel Roofing Co., Niles, O... 19 
Cambridge Iron pasting Co., Cambridge, 









Ohio.. a - 19 
Garry Iron. Roofing Co,, Cleveland. 19 
Standard Iron Co., Brid ee. 2 puhiececocceebes 19 
Thompson Manufacturing Co. ,Cleveland, 19 
W. J. Burton & Co., Detratt, seesScicass 19 
Berger Mfg. Co., Canion, ia dni lh Nisies 19 
Holton Iron Roofin Co., New heap O 19 
Eberts Bros., Detroit, Mich... 20 

Iron Ore, Bar and Pig [ron— 
Dalliba, Corrigan & Co., Cleveland............ 13 
Oglebay, Norton & Co., Cleveland... oo 
J. H. Outhwaite & Co., Cleveland.......... chaaniin' 
Condit-Fuller Co., Cleveland, O... wos 53 
Pickands, Mather & Co., Cleveland....13 & 16 
H.N. Hill & Co., Cleveland.......... woe 13 
yO ae 13 
Iron Rails— 
Joseph Hays & Co., Cleveland.......... ...s00. 15 
Lathes— : 
Sebastian, May & Co., Cincinnati, O.......... 14 
H. L.. Shepard, Cincinnati, O............ccccccsss 12 
Manufacturing Sites— 
Chas. G. Eddy, Norfolk, Va...............ccscc00. 17 
A. Arnold, Versailies, M2............0000. secceree 16 
Me'‘atlic Lath— 
“Cincinnati Corrugating Co., Piqua, O..... 10 


Mining Machinery— 
Webster, Camp & Lane Machine Co., 
Akron, O. 14 
*Copeland & Bacon, New York..........,...... Io 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 
Akron, O 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland............ 
Garvin Machine Co., New York........ 
C. H. Presley & Co., Cleveland, O..... 


Office Furniture— 











scceesee 12 





Bs BP. Wain, CHOW ics ice secccccnnsesocesct cccccccee IF 
Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass............ 15 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 14 
Patents— 

Osborne & Co., Cleveland..........ccsccccccssecseees II 

Wm. M. Monroe, Cleveland.................cc000 II 
Patterns— 

Gobeille Pattern Co., Cleveland, O............ 15 
Pumps (Steam)— 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

Rumsey & Co., Seneca Falls, N. Y 

Van Duzen & Tift, Cincinnati, O............... 12 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 14 
Paint— 


Iron Clad Paint Co., Cleveland, O.............. 12 
Perforated Sheet Metal— 


Harrington & King Perforating Co., 
MINI, CIEE cnc xccearamrathniccsninddcmnarensenisetns 10 


Pulleys— 
Ohio Pu ley & Machine Co., 
Rolls and Pinions— 
Totten & Hogg Iron & Steel Foundry 


Warren, O.... 11 


RS ee ae 20 
Railroads— 
Time Tables, Etc.............c00» salon sebiekese*s eocccee IF 
Railway Supplies— 
Bowler & Co., Cleveland. ......00...ccsccccscsecccees I 


Cleveland City hth & Iron Co., Cleve- 
RUNNIN Fates Galialnasansacnesh indauntaineatabAdsscesdsonsaccenesss 20 


Rivets— 
Forest City Machine Works, Cleveland..... 13 
Steel Rails, Blooms and Billets— 





Cleveland Rolling Mill Co., Cleveland....... 13 
Saws— 

Peter Gerlach & Co., Cleveland................. II 
Shefting— 

Fitzs mons & Co., Cleveland.. oe one 0 


*Bngh mn Machine Co, , Ci eve.and......... — 
Second-Hand Machinery— 


D. K. Norton & Son., Cincinnati, O........... 16 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass......... 18 


Detroit Heating & Lighting Co., Detroit, 


RR Ee I Il 
Steam Boiler Inspector: — 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn.............seeeee 12 
Steel Stamps and Stencils— 
J. H. Fleharty & Co.. Cleveland................. 16 
F. A. Sackman, Cleveland, O..................00 II 
Sheet [ron— 
Cleveland Rolling Mill Co., Cleveland....... 13 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, 
Lpakeaalcgiuateemibancbouseusaces aehauebidedanetees cccccccee 19 
ein Steel— 
Standard Iron Co., Bridgeport, O...... ecocceses 19 
Stampers of Sheet Metal— 
Avery Stamping Co., Cleveland.........s00.00.+. 12 
Stokers— 


Brightman Stoker Co., Cleveland............. 18 
Stove ripe Crimlers— 

Acme Manufacturing Co., Springfield, O.. 10 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland..s..ccsssseese 12 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 20 
Turnbuckles— 

Cpemses ¢ City Forge & Iron Co., Gove 


Central Iron’ x Steel ‘Co., Brazil, ‘Ind........ 15 
Tackle Blocks— 


Fulton Iron & Engine Works, Detroit, 
Mich... a secsce OO 








Water Gas Furnaces— 
W. S. Hutchinson, Chicago, IIl................6. 20 
Window Blinds— 


Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 
*F. Powell & Co., Toledo, O........ eocccbiibeinseds 20 


Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 12 
Wire Nails— 

Salem Wire Nail Co., Salem O..................5 15 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne, Ind 





apaqunetesmnsaumtinens cebembebeetioess eens pteebenesennnncass cen cus 6 13 

Raen & Co... Cincinnati, ke aa aR 19 
. H. Scanlan & Co., Portland. Me... 16 

oBertlc Creek Machirery Co., Battle 


CE ORM MERC iccdcledednsccsvesbise: sxeidessbnsishlantbeses _ 








A GREAT BARGAIN in second-hand Plan- 

ing Mill Machinery, Engine, Boilers, 
Shafting, etc. A complete outfit at one-half 
its value. L.S. CoLBuRN, Agent, 87 Prospect 
St., Cleveland, O. 





NE OF DUNN’S HOISTING MACHINES, 
with over 4o feet of chain. as new; 
capacity, 600 Ibs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


Engines and Boilers 


FOR SALE. 


Five 8-H. P. Ft. W. Bass Automatic Cut-off 
Engines, 12 by 16 in. 

Three 40 H. P. Armington & Sims Automatic 
Cut-off Engines, 9 by 12 in. 

One 50-H. P. New York Safety Automatic Cut- 
off Engine, to by r2in. 

Four Tubular Boilers, Steel, 16 ft. by 60 in., 
forty-four 4-inch flues. Full front. 

Two Tubular Boilers, Steel, 16 ft. by 60 in., 
eighty 3-inch flues. Full front. 

The above are in good condition and in opera- 
tion. Write for particulars. 


JENNEY ELECTRIC LIGHT AND POWER CO., 


Peoria, Ill. 








Home Seekers’ Excursion via Nickel Plate. 


Rates at their Lowest. 

Abundance of time. 

Date, October 14 

Ask the Nickel Plate Agents. 

They are pos'ed. 

City ticket offices, 224 Bank St. 598 Pear1St., 
and Depots. 


SCCOND-HAND MACHINERY. 



























ENGINES, 
Sh. p. Richmond Machine Works....... ......c0004 2306 
bat Bip. p. Horizontal Side Crank.. +. 400 
D0 to 69 DD. BEOTEBOIUME scccones:encdcoceacece 400 





1s0'to 20) h, p. Horiz 
25 h.p. Horizontal Sid le ¢ 
50 h. p. Balanced Horizont 
3 Be | SRR ” 
. Vertical Center Crank. 
Horizontal iicbandeiineiaaiantel 


’ Se if Cc oni aine “as Side ¢ Crank 
salanced Side 
. Center Crank 
. Center Crank.. 
‘ Center Crank.. 


Gi Raneiccneccaniesane 


12h. p. Center Crank.. 
16h. p. Center Crank.. 
16h. p. Center Crank.. 
#h. p. Center Crank.. 
Oh. p Crank.. 


Yrank.. 






27>h. p. Steel Horizont: il Tubular, 


75h. p. Horizontal, 6-flue.........0 

4h. p. Horizontal’ Tabular caseipeanniat 

80h. p. Horizontal Steel Tubular................... 3H 
MOUNTED PORTABLE OUTFITS. 

16h. p. Portable on High Wheels.........sccccccseeee 500 

20h. p. Portable on High Iron Wheel: 600 

10h. p. Ver. Com. pexter Sng sine and Boi 22 





. > Sootahio Rogine and Boilc r 
. Portable Engine and Boik r. 
. Portable Engine and Boiler 
10h. p. Verfical Boiler and Engine..... 300 
Ports ible Locomotive Style Boilers. 
10h. p. Portable Fire Box, 15 
Ish. p. Fire Box.. 
25h. p. 






















60 bh. p. Steel Fire Box. Seossuacananiol 

20h. p. Fire Box......... ace 

I Nii I 

15h. p. Fire Box 

Wh. p. Fire Box 

10h. p. Fire Box 

Ish. p. Fire Box 17: 

2h. p. Fire Box é 

l6h. p. Portable 225 

eee eee 160 

VERTICAL BOILERS, 

BE De. We, CRU HIND ves ich contd asabictcheces hss cocses cane kesnks 

Oy ee TS: eon eS 

15h, p. Steel Vertical Submerged Tube 

MISCELLANEOUS, 

J. & 8S. Gre aham Single Surfacer and Matcher. 400 
Adams 6-Saw Gs ang Lath and Picket Mill......... &5 

New ** Scientific”? Grinding Mill for Cotton 
ke i Renee ena 





24-inch Egan Planer and Matcher. Bo 

36-in.x36-in,.x12-ft. Heavy Iron Plane 300 

40-in, Hall’s Pat. Auto. Shingle «& Setin. 
Mac hine 175 


200) 








“D. K. NORTON & SON, Cincinnati, 0. 








CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Coal, Lron and Ore, 


CKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 











Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds of casting. 9 Winter. 











Hardware and Iron. 
COM iacturers 0: ROLLING MILL CO., manu- 





facturers of Steel and Iron Wire and Steel 








Machinists’ Supplies. 


| or? & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencils. 
| ee oe J. H. & CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Punches 
and Numbering Machines. 





92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 























26 inch Band Saw, . - ° : 


$ 65 00 
30 inch Band Saw, - - ° 85 00 
36 inch Band Saw, - - = - 105 00 
Planer Planes 24x9, - - - - 120 00 
Planer Planes 18x5%, - - - -  §5§ 00 
1zinch Buzz Planer, - - - - 85 00 
Jig Saw, 6 saws, - - - . é 65 00 
Iron Saw Bench, 3Saws, - - - 00 


Other machines in proportion. All of our 
machines gauaranteed to give satisfaction. 
Send for circulars, special cash discounts, 
etc., before buying. 

G. H SCANLAN & CO., 
96 & 98 Preble St., PORTLAND, "Me. 


FOR SALE. 
rron Rails. 


35 Ibs. to the yard. About 2% miles 
to relay. 


JOSEPH HAYS & CO., 
180 Scranton Ave,, CLEVELAND, O, 


MISSOURI. | 








Coal, Iron, Lead and Zinc fields. 
Immense idle wealth awaiting 
capital. Correspondence  solic- 
ited. 


A. ARNOLD, 
Geologist and M. E,, 


Lock Box 46, VERSAILLES, Mo. 





SOU N LOIN 4772 
ELECTROTYPE= 


i700) \18).) aaa 


TELEPHONE 212? 


82° SHERIFF ST. 





Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. 
application. 


The Cleveland Printing & Publishing (,, 


Cor. Wood and St. Clair Sts., 


Sample leaves sent 00 
Address 


Mapa RB ex ioe ack eG. oan, 
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0: PF. Fiori, 


Successors to BURGESS & FISH, 
DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing and Cleaning a Specialty. 


213 !Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 


ASOLINE ENGINES 


SMALL, BUT HUSTLERS. 

A 6x7 inch Engine, weight 800 Ibs., 
runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars. Mention this paper. 
Van Dozen Gas & Gasoline Engine Co. 
CINCINNATI. OHIO 








TRAVELERS’ RECISTER. 


Standard Time. 
Erle Raliway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... 3am *825am 
Fast N. Y.& Pitts. Express*io 55 a m copm 





Mahoning Accommo......... 40am 
Pittsburgh Express............ 25pm 
Youngstown Local............. am 
Mahon’g div. & Pitts Local *I11 40am 
Mahoning Val. Accom........ 4 30pm 
Pittsburgh Express............ I20pm Iriopm 
New York Express............. BOD TE . crcescsscccses 
*Daily. +tDaily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 

Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., "5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. M1. 11:10 a. Mm., 1:30 Pp. m., 3:00 

Pp. M., 4:40 p. M., *5:45 p. m., 6:20 p. Mm. 10:35 


Pp. 

m. 

Newburgh—6:15 a. m., 6:50 &. m., II:10 &. m., 1.30 
P. M., 3:00 p. M., 4:40 P. M., *5:45 P. M., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30 8. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo a. m.., *8:10 =. 10:30 &.M1., 1:05 p. 
M., 2:35 Pp. M., 4:15 p. m., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 a. m., 7:15 a. m., *8:10 a. m., 
10:308. M., 1.05 p. M., 2:35 Pp. M., 4:15 p. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 
Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 


Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail.........*%7 45am %625pm 
Mariet TeSS....... EES. firisam {225pm 


Valley Junction Express... *415 pm *10 25am 
Cleve. and Canton ress *7ospm {820am 
*Daily. Daily, except Sunday. 
J. T. JOHNsSon, J. B. CAVEN, 
Gen. Supt. Gen. Pass. Agt. 








TY erUE 
ioe ax 


THE /\ANUFACTURES AND PRODUCTS 
OFTHE UNITEDSTATES; @ 
comprises Every”rticle made inthis @ 
untry -Ihdexed and Gassified-and’  @ 
under.each article the names and addresses: @ 


be & 
THE BEST MANUFACTURERS. @ 
@ Qmplete in One Royal Octavo Vol. of over 1000p. @ 
° Frice inCoth,$5. in Leather.$7. 


INDISPENSABLE 
@ to Buyers of Articles in all lines and 
a Invaluable as a Statistical work. 


@ - Orders received at office ofthis Paper- @ 
©0820 80 8882888 CCOCESE 





Wheeling & Lake Rrie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 


—AND— 
Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICAGO. 


AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLarr, 


as. M. HALL, 
Traffic Manager. J 


Gen’l Pass. Agent. 





¢ LI PS E. AUST & CLANS 


MLECTROTYPE 


Bed 
LitTs 


NCRAVING CO. 








From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 








Depart. | Arrive. 
For Pittsburgh, Balti- 745am/d525am 
more, Washington, Phil- IIs pm) 12sopm 
adelphia and New York.) dirt 1opm| 635pm 
745am| 1250pm 
Wheeling and Bellaire. 115pm|) 635pm 
PER Te Oi encscsnnsaess 
Alliance Accom. ........... 3 25pm) 1o10am 
Ravenna Accom............. 500pm! 825am 





d Daily. *Except Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 


MtVernonse?Pan Handle Route 


Cleveland & Pittsburgh R. R. 











THE FAVORITE 
—AaND— 
PICTURESQUE ROUTE 
—TOo— 


New York, Boston 
and the East. 
The shortest anc 
quickest Route to Pitts. 
burgh, Washington anc 
Baltimore & the South 
east. 


New Central Depot So. Water St. and Viaduct, 









. 62, Accommodation................0006 
. 72, New York & Pitts. Express.... 
. 70, Pittsburgh Accom 
. 64, New York & Pitts. Limited... 

. 6, Mantua Accommo * 
. 74, Youngst’n Ex....... 


No. 68, New York & Pitts. 

No. 61,N. Y. & Pittsburgh Express...{ 515am 
No. 71, Youngstown Accom.........-.0++ 715am 
No. 65, New York & Pitts. Lim...........% 955 a m™ 
No. 67, Pittsburgh Accom.............cs09+ *12 45pm 
No. 73, Leavitssburgh Local...............¥ 210 pm 
No. 63, New York & Pitts. Ex............ *6s50pm 
No, 75, Mantua ACCOM...........cccceseeree *720pm 
No. 69, Youngstown Express............. tT9giopm 


*Daily. Daily, except Sunday. 
Baggage checked through toall points Kast. 


Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. Tucker, Gen. Supt., Cleveland, O. 
W. C, RINEARSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C P. & T. A., Cleveland. 


FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 mes sHorTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QD wmILes SHORTER AND QuickER DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 
ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H FISHER, 
Gen’l Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 











For Cuyahoga Falls, | Depart. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus. Xe- 
nia, Dayton, Cincinna- 
ti. Louisville, Indianap- 
olis, St. Louis, and all 
points in the South and 
Southwest. 

For Cuyahoga Falls 
Akron, Orrvilie, Miull- 
ersburg, Gambier, Mt. 
Vernon and Columbus | 

For Cuyahoga Falls, | 
Akron, Orrville, Chica- 8 00 a m| 
go,anda all pointsin the 325 pm 
West and Northwest 


| Arrive. 


800 a m\d 7 co am 
d800pm| s40pm 





| 
1ispm! 1250pm 


s4opm 
1oloam 





d Daily. Othe: trains excep: Sunday. 
Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Ciminnati. City 


ticket office, Weddell House corner. 





~——THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 


Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 


A. T. WIKOFF, 


W. K, RICHARDS, 
Pres. and Gen. Mgr. G. PF. 


&T.A. 











PITTSBURGH AND LAKE ERIE 


“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


‘For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
“she pe ple’s favorite route I ween, {ried, 
TLe P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLARE, 
Gen’l Supt., G.P.& 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 








T.A. 





Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, New port News, 
. Old Point Comfort. 


J. Ropuvson, Receiver, Jno. J. ARCHER, 


“Go South, Young 
Man!” 


The Honorable Chauncey M. Depew, in an 
Address to the Alumni Association of 
Yale University, said, of his 
recent Tour through the 
Southern States: 


“The net results of this visit to 
the Soutu, to my mind is just this 
—that the South is the bonanza of 
the future. We have developed all 
the great and sudden opportunities 
for wealth—or most of them—in the 
Northwestern States and on the Pa- 
c fic Slope, but here isa vast country 
with the best climate in the world, 
with conditions of health which are 
absolutely unparalleled—with vast 
forests untouched, with enormous 
veins of coal and iron which yet 
have not known anything beyond 
their original conditions, with soil 
that, under proper cultivation, for 
little capital, can support a tremend- 
ous population; with conditions in 
the comfortable 
living Winter and Summer which 


atmosphere for 
exist nowhere else in the country : 
and that is to be the attraction for 
the young men who go out from the 
farms to seek settlement and not by 
immigration from abroad, for [ do 
not think they will go that way, but 
by the internal immigration from 
our Own country it is to become in 
time as prosperous as any other sec- 
tion of the country and as prosper- 
ous by purely American Cevclop. 
ment ” 


Go to Virginia- 


Where the Development is the 
Widest! 

Where the Opportunities are the 
Greatest !! 

Where all are We!come !!! 


FROM BOSTON AND NEW ENGLAND, 

Go via Merchants’ and Miners’ Steam- 
ship Line, via Norfolk ; Pennsylvania 
R. R. via Norfolk, or Washir gton, or 
Harrisburg ; Balto. & Ohio R. R. via 
Shenandoah Junction. 


FROM NEW YORK, NEW JERSEY, PENNSYL- 


VANIS, DELSWARE. MARYLAND, 

Go via Old Dominion Steamship line 
via Norfolk ; Pennsylvania R R. via 
Norfolk, or Washington, or Harris- 
burg ; Balto. & Ohio R. R. via Shen- 
andoah Junction. 


FROM OHIO, MICHAGAN AND THE WEST 
Go via Pittsburgh, or via Chattanooga, 
or via Ashland. 


Forallinf rmation, reference book, 
mineral maps, etc., apply at Agencies 


Norfolk & Western Railroad, 


290 Washington St., Boston. 
303 Broadway, New York. 
1433 Penna, Ave., Washington. 
67 East State St., Columbus, O. 





Columbus,O. Gen’! Pass. Agt. 


General Offices, ROANOKE, VA. 





























































Wee Iron Trapp Revirw. 


THE BRIGHTMAN STOKERis tHEBEST 


>I EAM, BOILCER FURNACE IN ‘THE WORLD. , 
SEND FOR DESCRIPTIVE PAMPALET. THE 3) R IG HTMAN STOKER Co. at EVELAND, ONO. 


Centrifugal, Rotary and Piston Power Pumps, and 
House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 
@@ Send for Illustrated Catalogue. 


RUMSEY & COMPANY, cimirep.) 


New York City Office: {6 Dey Street. Factories: Seneca Falls, N. Y. 


ACENCIES. 
NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS, 210 South Third st 
CHICAGO, 218 Lake st, 


WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 

















—, nd Steam, Water, 
Air, and te, Pressures 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULATORS, 
SEPARATORS, 
and other Specialties for the economical 
use of Steam. Manufactured by 
THE CURTIS REGULATOR Co. 
85 Beverly Street, Boston. 



















OVER 3400 IN USE. 


Maniacturers of PORTABLEMSTATIONARY 


= Spt 


SEND FOR CATALOGUE. 
NEW YORK and NEW ENGLAND OFFICE: 












Hydraulic Cranes and Accumulators. 
@@ Heavy special machinery generally. Send for illustrated catalogue. 





FOR ROLLING MILLS AND ALL OTHER 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE _ = 











STEAM ENGINES, serpent oan enter 
3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, - - SPRINGFIELD, O. 









— STEAM i Semen 
ENGINES ALWAYS rm Tock, 
















PUMPS OF EVERY - SEND FOF 9 
UNrSeENEIY CIN G INNATI. SICIR CULAR, 





For sale by C. H. PRESLEY & CO., 24 So. Water St., Cleveland, O. 


FOR RENT, WIT POWER. 


SPLENDID LOCATION FOR LIGHT MANUFACTURING. 


On or about December 1, 1590, we will remove our entire plant to the new | 
Vincent building, on Vincent street, between Music Hall and the Hollenden, | 
now occupied by the Dangler Stove & Manufacturing Co. We shall take the 
entire building, which has a frontage on Vincent street of 47 feet, a depth of 
100 feet, and an aggregate floor space of 24,000 square feet. Ofthis space we 
will rent to the right parties about 5,000 square feet, with power. The building 
is located in the centre of the important business district on Euclid avenue 
and Superior street, and was especially designed and constructed for power 
purposes. It is lighted on three sides, is equipped with large freight elevator, 
is heated with steam, and has gas and water on all five floors. Terms reason- 
able. Apply to 














Stamp before a biast | —s after » 


STRONGEST and SAFEST Tan 


novwvn to the Arta 


= POWDER, FUSE, CAPS, 
Electric Mining ‘fio ds, 













xHROULES, 





ee FOR STUM? SLASTING 
THE CLEVELAND PRINTING & PUBLISHING CO, Thi GREAT STUMP AND ROCK B SALE BY THE 
ANNIHILATOR, — #SROULES POWDER company. 


Cor. St. CLAIR AND WOOD STREETS., CLEVELAND, O. ¥. W. WULLARD. Managet/ 











Calv: 
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NOS. 254 to 271 WEST FRONT STREET, 
: aay mF c |e EGAN [JOMPANY, bi i, Ohio, U. S. A. 
WAGs. Uy, Bf . 


Send for Cata'ogue and Prices, 


i ands 


Wid Builders of the Largest Line of Late Improved 











No. 7. Extra Heavy Double Planer and Matcher. 


Planes 24 in. wide, both sides, ard matches 14 in. wide. 
With Drop Matcher Attachment. 


Complete Outfits Furnished for 
Planing Mills. 
Carpenter, Sash, Door and Blind Work. 


Oo eae 








& AALS 


Furniture, Chair and Bracket Factories. 
v. Car, Railway and Agricultural Works. 
. Buggy, Carriage and Wagon Builders. 
Spoke, Wheel and Handle Factories. 
; And General Wood Workers. IN THE UNITED STATES. 
> EASTLAKE METAL ROOFING 
> , 


FIA Fix FF 





GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 





























f oop — nin fron_and Steel Roofing, Crimped and Corrugated 
ia pre Siding, tron and Steel Tile or Shingle, Fire 
a i EAST a | Proof Doors and Shutters. Iron 
wy P\ J i METAL Shire 3 Ore Paint and Cement. 
‘ i i GLE Iron Frames for Roofs and Buildings. 
ay The best v2 fi . No. 152 MERWIN S8T., CLEVELAND, 0. 
iis mis © e a . @@ Send for circular and price list No. A 
W7. J. BURTON ch CO... 
Calvanized Iron Cornice Works, DETROIT, MICH ( ORR| | ( \ \ | 1) [RO N | 





lp Soft Steel Plates and Sheets, Seven sizes of Corrugations---Straight or 


Curved. Wewant to mail you the Finest Roofing 
CORRUGATED ROOFING, Catalogue ever published. 


Galvanized Iron. Patented Leveled Sheet. THOMPSON M’F’G CO., Cleveland, 0. 
THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 








The BERGER MANUFACTURING somal CANTON, O. 


TT ATT make arrange- 
Jifins NG RS | ments for ROOF - 
; pa ‘STEEL ING until you 

have seen ours. 


oe ar Ih H is Raeeeeees it Excels all other Metal Roofs, 
| [iehctedde 





All my Iron J 


| SYKES’ 


| IMPROVED Wes SS 

















Suitable forall) |) ie 
} classesof fig)” . 








CORRUGATED 



















a Dil. 
| svRES TRON & armmx, ROOFING Co., 


Send for Circular and Price List, 


and mention this paper. NILES, oO. “9 and CHICACO, ILL. 


OLTON [RON ROOFING. 





Manufacturers of 
Plain, Rolled, Crimped 
: - ws : Rage, Corrugat and Beaa- 
CROWLS PATENT STANDING od Roofing, Siding and Ceil 
ng 
SEAM STEEL ROOFING PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 








ROOFING CEILING Bec. 


SIDIN G, AGENTS WANTED EVERMWHERE 
“Treated” COTTON, Rubber Lined 


Fire and Mill Hose. 


Fabric EFE*ire Hose Co., 
5 BARCLAY ST., NEW YORK, N. Y. 





FROM i-4 TO {5,000 LBS. WEICHT. 

True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 

Stronger and more durable than iron forgings in any 
position, or for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 

Send for cirulars and prices to 


Chester Steel Castings Co., 
WORKS: OFFICE 
CHESTER, Pa. } 407 LIBRARY ST.. PHILADELPHIA, PA 














Otto Gas Engine Works, 
. ee LE R S a faHot ‘ Ne: RoLER: ‘WoRKS- 7” >. SCHLEICHER, eames 5 00. {ie 


* Pale Horizontal OTTO Gas En 
rast hy 3 Vertical O TO Gas Engines. 


piPt Ke of Rope Ra el ee S MILL VW K. : Twin Cylinder OTTO Gas Engines. 


[Le B. POLLO CK 4 C0. YOUNGS TOWN. 0. Combined OTTO Gas Engine Pum 


Combined OrTo Gas Engine Dynamos. 
1, 2, 4. 7, 10, 16, 26 AND 60 HORSE-POWER. 








SIZES: 















































ee aye . 


“Mem Iron “Trapp Revirw. 














KIDDER SLIDE DOOR HANGER, 


a ty Wi PAT. APRIL 30, '78. REISSUED JULY 8, ’79. 
hi % “NM Hn 





SECTION 
oF 
TRACK 


INO IRON RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less 
noise and as on. as any other Hanger made. 
Ask power jobber for them, and if he cannot 
supply you, address 


& Boggis Fdy. Co., 


Hh 


The Taylor 


CLEVELAND, OHIO. 








SC 1. VG ES. L.’Ss 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 
after the Heater had been running two weeks. 


1) lll 
i, Ny 
| 

Hi 


ILLUSTRATED CATALOGUES, 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








OLD 
1874. 








sem ron cmuoeus. Cop, Lake & Kirtland Sts. 


CLEVELAND TWIST DRILL CO., **\ee""™ 


Cleveland, 0. WRITE FOR DISCOUNTS. 







SURE GRIP 
>. DETROI[Tstesi Tackle Block. 
fart HALF THE COST of hoisting saved 

radi to Machinists, Builders, ontrsctors 
and OTHERS. Admitted to be the 
greatest improvement EVER made 
in Tackle Blocks. Wri e for Cata- 
logue. 


Fulton Iron & Engine Wks. 
Est. 1852. 17 Brush St , Detroit, Mich. 















Khe Hart or Detroit 
Emery Corundum Wheels and Machinery. 
write to J. WENDELL COLE, M. E., 
Box 152, Chicago, Ill., or Box 84, Columbus, O. 
a@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and TWIST DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








“PHENOMENAL.” 


PENBERTHY AUTOMATIC INJECTOR 
Within One-Half Per Cent. of Perfection. 


The PENBERTHY and other Irjectors were sent to the 
Micnigan University at the request cf Prot. Mortimer E. 
Cooly, under whose direction the tests were made. We 
qu t- romth-rep rt, which spesks for itself: _ 

‘ The next Injector tested was the P nberty—size B—a 
mach ne wh ch not only worked nc st easi'y—he pg_per- 
fectly autornatic wthin a w.de r nge—but also with a 
hieh degree of economy as reference to the tables will 
show. F rcing agai +t a constant pressure of 65 Ibs. and 
with steam pre:sures varying irom 45 Ibs. 10 90 }bs,. the Vo BOIL Eb eee 
p™ port’on of water forced to steam used r ses steadily, TT dT i 
while he duty or work and he efficiency asa boiler feeder "EE | 
undulate—the efficie cy of 90% pxr cent. as recorded in = 
table XIV b ing a phenomenal resul:.”’ 


PENBERTHY INJESTOR CO. 17 7th St., Detroit, Mich. 








Cc. H. PRESLEY & CO., Agents, Cleveland, U. 
WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 
tory to our customers and ourselves. For machinists’ 
use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 


is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 11 South Water Street, CLEVELAND, 0. 





PRESSED WROUCHT IRON OPEN TURN BUCKLES. 






———— BEST 
itt mW We AND 
F Cheapest 
The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 


u:e, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,,. CLEVELAND, OHIO. 





REYNOLDS BROS. TOLEDO 


Hand Cat Files WIRE & TRON WORKS, 


| Manufacturers of 
| Brass and Wire Railings, 
Wire and Iron Fencing, 
Roof Cresting, 
Wire and Iron Window Guards, 
Stable Fixtures, 


And Builders’ Wire and Iron Work of every 


AND RASPS. 


We solicit the commercial 
trade only. 


133 & 135 N. Water St., 
COLUMBUS, OHIO. 


Old Files Recut and 
Warranted Superior to 








A Description. 
lead Tempered in the | F. POWELL & CO 
e 
market. Send for price . ~” 
list. TOLEDO, OHIO, 





Awarded the CRAND PRIZE at the Paris“Exhibition. 








FORSTER’S PATENT ROCK & ORE BREAKER 


For Either Coarse or Fine Crushing. Nearly 400 in Use. 


Does the work of any 
other Breaker with but 
one-third the power and 
one-half the expense of 
keeping in repair. 

Only manufacturers. 
Correspondence solicited. 


——FOR=— 


MINES, RAILROADS, 
and Macadam. 


The Totten & Hogg Iron & Steel Foundry Co., Pittsburgh, Pa. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 


325 Dearbornsest., Chicago. 








W. S. HUTOHINSON. 
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Jobbers of all kinds of 
Roofing Materials. 








FITZSIMONS & CO., 


Manufacturers 


SHAFTING ggy 


CLEVELAND, OHIO, 
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IRON 


| 
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